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FOREWORD

The investigation of water resources of Santa Clara Valley, Santa

Clara County, described in this report was undertaken, and this report

is published, under the provisions of Chapter 832, Statutes of 1929,

which provided for a continuation of the general investigation of the

water resources of California Avhich was initiated under tlie provisions

of Chapter 889, Statutes of 1921 and has been in progress more or less

continuously since that time under succeeding enactments of the same

general import.
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SANTA CLARA INVESTIGATION
By EvKRETi'T N. Bkyan *

CHAPTER I

INTRODUCTION, SUMMARY AND CONCLUSIONS

Oricjin and Purpose of Investigation.

As a result of general alarm over the continued retreat of ground

water from wliicli irrigation and domestic water supplies are drawn

ill noi-thcrn Santa Clara County, the Division of Water Resources

was requested by the Santa Clara Valley Water Conservation District

to undertake an investigation of water supply conditions in that area,

and under date of January 1, 1930, an agreement was signed between

the District and the Division looking toward "A general survey of the

water resources of Santa Clara Valley" to extend over a period of

three years, the work to be under the direction of the Division and

to be financed b}^ equal contribution of the parties in amounts totaling

$7,000 the first year and $4,200 in each of the succeeding years. A
copy of this agreement is presented as Appendix A.

The ground water situation in this area is one which has com-

manded the attention of thoughtful residents for many years, efforts

having been made in 1921 and again in 1925 to organize the so-called

Santa Clara County Irrigation District under provisions of chapter 822,

Statutes of 1921, -which district was proposed as an agency to bring

about conservation measures and relief. In 1926 a voluntary associa-

tion known as the Valley Water Conservation Association was fonned

and did some spreading of storm waters in an effort to increase the

normal contributions to ground water. It was through the efforts of

this association that the Santa Clara Valley Water Conservation Dis-

trict was formed by election on November 5, 1929, and almost immedi-

ately thereafter the agreement noted above w-as concluded between the

District and the Division.

Area Under Investigation.

The Santa Clara Valley Water Conservation District embraces a

gross area of 133,000 acres in northern Santa Clara Valley, extending

from near Coyote Station of the Southern Pacific Railroad Company
on the south to San Francisco Bay on the north and extending laterally

to the foothills on the east and west. In order to form a reasonable

basis for conclusions as to the availability of local watei- supplies,

however, it is necessary to include in tho study tributary drainages as

follows

:

* Supervising Hydraulic Engineer, Division of Water Resources,

(9)



10 DIVISTOX OF WATER RESOURCES

Drainage Basins Area in Square Miles
Agua Caliente, Agua Fria, Toroges, Scott, Calero, Arroyo De Los Coches,

Berryessa, Penitencia, Dry and Silver Creeks and other minor east side
tributaries having a mountain and foothill drainage area of 85.3

Coyote River having a mountain and foothill drainage area above Madrone gag-
ing station of 193.0

Alamitos Creek having a mountain and foothill drainage area above the Alamitos
Creek gaging station of 28.5

Guadalupe River having a mountain and foothill drainage area above the Guad-
alupe gaging station of 12.6

Los Gatos Creek having a mountain and foothill drainage area above the Los
Gatos gaging station of 40.0

Stevens Creek having a mountain and foothill drainage area above the Cuper-
tino gaging station of 18.1

San Tomas, Campbell, Calabazas, Permanente, San Antonio Creeks and other
minor west side tributaries having a gross drainage area of 52.3

Total Tributary Mountain and Foothill drainage area, square miles 429.8

Between the mountain and foothill areas listed immediately above

and the district boundary line there lies a valley area of 53.4 square

miles which is dependent for its water supply upon run-off from the

mountain and foothill areas and local precipitation. Its ground water

supply lies for the most part too far above that of the valley floor to be

affected by what goes on within the district in the way of pumping,

but the draft by this area upon its own underlaying ground water

supply of course reacts upon that of the district.

The major contributors to the water crop of the valley and the

most important sources susceptible of further development are Coyote

Eiver, Guadalupe River, Alamitos Creek, Los Gatos Creek and Stevens

Creek. Tlie drainage areas of these streams reach well into the moun-

tain sections of more abundant precipitation and run-off. A map
showing the drainage areas may be found in the pocket at the end of

this report.

Scope of This Report.

This report covers an investigation, the scope of which was limited

to such work as was practicable, with the funds available, in the way

of a determination of surface run-off entering the valley from the

various mountain and foothill drainage areas, the waste into San

Francisco Bay, accretions and losses along the stream channels on the

valley floor, rate of percolation and extent and availability of percola-

tion beds within the valley, the behavior of ground water as determined

by the observation of water levels in selected wells, and the relation of

normal recharge to draft.

Summary and Conclusions.

1. The general ground water level in Santa Clara Valley, exclusive

of the former artesian zone north and west of San Jose, receded 95 feet

between the spring of 1915 and the spring of 1933.
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2. This recession probably indicates a decrease of approximately

720.000 acre-feet in available f?round water storage during the 18-year

l^eriod or 40,000 acre-feet per year.

3. This decrease in available storage should not in itself be con-

strued to mean that under normal conditions the present draft exceeds

replenishment.

4. The "water level in a ground water basin represents a balance

between replenishment, whether natural or stimulated, and losses,

whether by pumping or natural waste. The disturbance of either of

these factors will affect this balance and establish a new level.

5. Natural replenishment of ground water in Santa Clara Valley

has been profoundly affected since 1915 by lack of rainfall and result-

ing diminished stream flow. Precipitation during the 13 years pre-

ceding 1915 exceeded normal by the equivalent of 1.15 full years of

rainfall, and the surface stream flow debouching into the valley

exceeded normal by the equivalent of 3.5 full 3'ears of normal dis-

charge, whereas precipitation during the 17 years since 1915 has been

subnormal in an amount equivalent to 2.25 full years of rainfall, and

surface stream flow debouching into the valley has been subnormal

by an amount equivalent to 6.7 full years of normal discharge.

6. Pumping draft upon ground water of the valley had increased

materially in j^ears immediately preceding 1915 and since that time

has increased roughly from 25,000 to an average of 134,000 acre-feet

per annum. This of itself would have caused a substantial lowering

of ground water level even had precipitation and natural recharge

been normal.

7. The total mean annual discharge of surface streams at the rim

of the valley during a period of normal rainfall is estimated to approx-

imate 173,000 acre-feet of which roughly 41 per cent is from the

Coyote, 17 per cent from the Los Gatos, 15 per cent from the Alamitos

and Guadalupe, 4i per cent from the Stevens, 11 per cent from other

minor west side streams, and 11^ per cent from minor east side streams.

8. The mean annual surface waste of these streams into San

Francisco Bay during a period of normal rainfall is estimated to

approximate 104,000 acrcrfeet, but of this a considerable portion

originates on the valley floor below where it is practicable to conserve it.

9. Ground water has fallen to a level such that during the past

two years it is doubted there could have been any appreciable escape

or waste from the underground basin because the level along the

bay shore is at or below sea level.

10. Natural percolation from these streams to ground water

greatly exceeds the difference between measured inflow at the rim of

the valley and measured outflow at the bay, there being considerable
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inflow at intermediato points. Percolation on ("oyote River is suscep-

tible of determination within reasonably close limits because of the

abundance of data which have been accumulated as to flow at various

•jfaging stations and is estimated to approximate 23,000 acre-feet per

year during a period of normal precipitation but data are lacking with

which to make a similar estimate of the total percolation on other

valley streams. How'ever, proven rates of percolation on these remain-

ing streams are somewhat more than equal to those on the Coj'ote, which

was measured at mucli higher stages, and it is believed the natural

percolation from these other streams, due to the larger total quantities

carried and the wider distribution and greater exposure to percolation,

is several times as great as on the Coyote.

11. Whatever percolation is assumed for these remaining streams

it appears clear that there are other sources of replenishment of

ground water in Santa Clara Valley than from the streams traversing

the valley floor. Thus the estimated draft during the two-year period

December, 1930, to December, 1932, is 279,000 acre-feet, the estimated

net loss in ground water storage is 51,000 acre-feet, and the estimated

contribution of Coyote River to ground water is 21,500 acre-feet, which

would indicate that if there were no other sources of replenishment

than the Coyote the remaining streams must have contributed almost

10 times as much as the Coyote to ground water, and this is impossible.

12. The trend of the hydrograph showing a long term record of

general ground water levels in the valley, which is presented on the

opposite page, indicates that draft has not exceeded replenishment in

years of normal precipitation. In the years 1915-16, 1920 to 1923,

1925 to 1927, and 1931-32 when precipitation was normal or slightly

above there has been a recovery of ground water levels. During the

year December, 1931, to December, 1932, there was a recovery in

ground water storage estimated at 44,000 acre-feet, altliough precipi-

tation was only slightly above normal and stream flow was slightly

below normal. An examination of the plate in the pocket of this report

entitled "Lines of Equal Fluctuation of Ground Water—December,

1931, to December, 1932," together with the records of individual wells

from which this plate was prepared, Avill indicate, however, that there

are small areas, particularly in the westerly portion of the valley, where

there was no recovery during the year 1932 and that in these areas the

recession of ground water in recent years has exceeded the average as

shown by the compo.site curve of the plate opposite this page. In years

of subnormal precipitation w4th resultant subnormal replenisiiment it

will be observed that pumping draft is greatly increased, as in 1924,

1929, 1931, etc., thereby aggravating the recession.
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13. Ground water levels can also be raised and reserve storage

increased by stimulating additional percolation, either by spreading

stream flow at favorable points within and without the natural stream

channels or b}^ extending the season of flow in the natural streams

through the operation of surface reservoirs which would hold back flood

crests normally escaping to the ocean, until a reduction of flow in the

streams of the valley gives an opportunity for the absorption of reser-

voir releases. The estimated amounts which can be conserved by

surface storage and by increased facilities of varying capacities for

spreading within and Avithout the respective stream channels arc

shown in tables 12 to 15.

14. Conservation of the surface waste from streams debouching

into and traversing Santa Clara Valley affords the best means of

restoring ground water level and it is doubted that the importation

of water from any foreign source would be necessary or economically

desirable.
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CITAPTP^R IT

PRECIPITATION, STREAM FLOW, WASTE AND IRRIGATED
ACREAGE

Precipitation.

Precipitation in Santa Clara Valley, as elsewhere in California,

lias been subnormal in recent years as will be seen by reference to the

plate on page 12, or to Table 2. It will be observed that the periods

1S89 to 1931, 1903 to 1920, and 1909 to 1919 were normal as to their

cumulative totals of precipitation and that during the 15-year period

1916 to 1931 the average deficiency was over 16 per cent. The cumula-

tive deficiency was equal to almost 2^ years of normal rainfall during

the 15 years.

Reference to Table 2 of this report will indicate that precipitation

in Santa Clara Valley during the first year of this investigation aver-

aged approximately 82 per cent of normal, during the second year

approximately 50 per cent of normal, and during the third year

approximately 105 per cent of normal, there being of course consider-

able variation among the several rainfall stations.

Long term records of daily precipitation are available through the

U. S. Weather Bureau for stations at San Jose, Lick Observatory, Los

Gatos and Gilroy. The annual records of these stations are shown in

Table 2 together with the record of a private observer (Donald J.

Ward) near Morgan Hill, the data afforded by the private station being

included to 'piece out' the record of the Gilroy Station of the U. S.

Weather Bureau which was abandoned in 1915.

Precipitation records of nine private stations in addition to those

of Donald J. Ward, were turned over to the Division by cooperative

observers Avhose names are noted below in Table 1. A monthly sum-

mary of these data may be found in Appendix B. Table 3 is an annual

summary of these same data and the indices of seasonal wetness for

TABLE 1

COOPERATIVE RAINFALL OBSERVERS

Station No.

2-I-No. 1...

5-H-No. 2..

5-F-N0.3.-

7-H-N0.4..
8-D-No. 5..

8-J-N0.6..
II-E-N0.7.,
I7-G-N0.8..
22-E-N0.9-.

17-I-No. 10..

Names of observers and address

H. H. Ainsworth, Prospect Avenue, Los Altos, California

Arch Nilson, Cupertino, California

V. Rusconi, Lawrence, California

John Bucher, Lawrence, California

Leroy Anderson, ll.P'.D. 1, box 294, San Jose, California

E. L. Moody, R.F.D. 2, box 284, San Jose, California

F. W. Knowles, Los Gatos, California

Lyman Lantz. R.F.D. 4, box 172, San Jose, California

C". H. Parker, R.F.D. 4, Morgan Hill, California

H. E. Maggard, Gilroy Hot Springs, California

George B. Roop, Gilroy Hot Springs, California

Donald J. Ward, Morgan Hill (Paradise Valley), California
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tliese stations prepared by comparing the period of record available at

each station with a siinihn- period for tiie long term stations shown in

Table 2 and expanding for the longer period of record shown in

Table 2. The daily records of precipitation at these private stations

may be consulted in the office of the Division of Water Resources but

are not reproduced in this report.

Available Stream Flow Records.

In addition to the records of occasional measurements made by

Tibbetts and Kiefl'er and this office for the purpose of determining per-

colation losses, which occasional measurements are described elsewhere

in this report, there are records available of stream tlow into Santa

Clara Valley covering considerable periods of time.

By the courtesy of H. L. Ilaelil, consulting engineer of San Fran-

cisco, heretofore unpublished records of measured flow of Coyote River

at Coyote, Ford Road, and Julian Street for the years 1903 to 1907 and

at Madronc for the years 1!)12 to 191-1 are made available in Appen-

dix C.

Records of the flow of Coyote River as measured by Mr. Ilaehl at

Coj^ote and at Madroiic (lining llie period 1902 to 1912 have heretofore

been pubiishd by llie li. S. Ceological Survey in Water Supply Paper

519, and a complete reeoi-d of the measured flow of Coyote River at

^Madrone and Edenvale is available through the U. S. Geological Survey

for the years 1917 to date, and at Coyote for the years 1917 to 1923.

immediately following the inception of this investigation con-

tinuous recording gaging stations were established by the U. S. Geo-

logical Survey, cooperating with this office, at the following points:

Alamitos Creek near Edenvale.
(luaclaliipe River near CJuadalupe.

tliiadalupe liiver at San .lose.

Iju.s Uatos Creek at l^os Cato.s.

Stevens Ci'eek near CupertiiU).

Records of the How at these stations may he obtained through the

office of the U. S. Geological Survey.

Foi" the imi'pose of ohtaiiiiiig measiii-eiiieiits ()t' (low in minor

streams at points \\liei-e tliey dchoiu'ti into the valley and at points

below where percolation \\as likely t(» oecnr a number of statf gages

were established and gagings made for a reasonably sufficient rating in

19.'?2. These tempoi-ai-y stations are as follows:

(a) San .\ntonio Creek at Ijo.s Altos.
(b) San Antonio Creek at San Francisco Hig-hway.
(c) San Antonio Creek at Middlefleld Road.

(a) rerinaiionte Creek at Cupertino-Saratoga Road.
(b) PfrinaMcnte Creek at S;ui l''ranci.•<(•(> 1 lif;:l\\vay.

(c) Pt'rnianente Creek at Charle.^itoii Itoad.

(a) Stevens Creek at Honie.stead Road.
(b) Stevens Creek at San Kranci.soo Highway.
(c) Stevens Ci'eek near W'lii.snian School.
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(a) Calabazas Creek at Cupertino-Saratoga Road.

(a) Campbell Creek at Ciir>ertino-Saratoga Road.
(b) Campbell Creek near Alviso.

(a) San Tonias Creek-Main Channel ;it Pollard Road.

(a) San Tomas Creek at Stevens Crook Road.

(a) West Fork of Wildcat Crock at Fruitvale (Odd Fellows) Ave.

(a) Fast Fork of Wildcat Creek :i( .Mlendalo Ave.

(a) Wo.st Fork of Smith Creek at I'ollanl Koail.

(a) East Fork of Smitli Creek nt I'oll.trd Road.

(a) Silver Creek at Ijoup Av(\

(a) Dry Creek near Fversroon.
(I)) Silver-Dry Creek at Fast Santa Clara Street, San Jose.

(a) Penitencia Creek at Upper Station.
(b) Penitencia Creek at Capitol Ave.
(c) Penitencia Creek at T^ower Station.

(a) Berryes.sa Creek at Piedmont Road.
(b) Berryessa Creek at Oakland Highway.
(c) Berryessa Creek at Milpitas.

Of this list of stations those preceded by the designation "a" were

established as far upstream as i)raeticable for a determination of the

surface inflow to the valley; those designated "b" were intended to

measure the flow below all diversions where the measurement would be

determinative of thp surface outflow from the valley into San Francisco

Bay but it Avas later found necessary in some cases to establish stations

further downstream because of local contributions due to precipitation

on the valley floor, and these later stations are designated "c." The

location of all stations is shown upon the general map which will be

found in the pocket attached to the back cover of this report and a

record of the measurements, expanded in so far as practicable by com-

parison with nearby stations may be found in tables 6 and 7, the

records for the "a" stations being expanded on a percentage basis by

comparison with the monthly total flow at the Cupertino, Los Gatos,

Guadalupe, Edenvale (on Alamitos Creek) and Madrone Stations and

Ihe records of the ''b" and "c" stations being expcinded by a similar

comparison with the monthly total flow at the San Jose, Edenvale (on

C'oyote River) and Alviso Stations.

During the season of 1931-32 there were probably more diversions

made from the streams entering the valley than in any other recent

year. These diversions varied in character from the large permanent

ditches to semiportable pum])ing outfits and hastily constructed dams

of planks, brush and debris. With the exception of the upper station

on Penitencia Creek some diversions occurred above all stations. The

lower stations are below all diversions with the exception of Silver-Dry

Creek where a small amount of diversion occurred in the last few hun-

dred yards above its junction with Coyote River.
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The incapacity of the existiii^r stream channels to care for the run-

otf incident to lieavv or long continued precipitation in the mountain

areas was amply demonstrated duiiug the season of 1931-32. This is

caused by brush growth, the dumping of refuse and the filling in and

l>lowing over of certain channels, and though common to all was most

marked on the three streams of the Camjibell Creek system from Home-

stead Road to Agnew, on the Silver-Dry Creek system from Tully Road

to Stony Road and on Berryessa Creek from Morrill Road to ]\Iili)itas

and was least in evidence on Penitencia Creek. These three regions

'exclusive of the Penitencia Cone) were inundated by streams over-

flowing their banks during each of the heavier storms. The Agnew-

Alviso territory was submerged by the overflow of Guadalupe River

below BrokaAv Road, combined with that from Campbell Creek. Some

iliree or four square miles adjacent to Cupertino on the southeast was

also inundated due to local run-off from the hillsides rather than the

overflow from streams. The inundated region between Tully Road and

Stony Road received heavy contributions from the hills to the east,

tliongli the water from Silver-Dry Creek was sufficient to flood the

district.

The run-off recorded at the following gaging stations does not

re])resent the discharge of the streams during high stages due to over-

flow of banks above the stations.

Campbell Creek near Alviso.

Silver-Dry Creek at East Santa Clara Street

Berryessa Creek at Milpitas.

Berryessa Creek at Oakland Highway.

Estimates of Surface Flow Entering Santa Clara Valley.

Available records of stream flow entering Santa Clara Valley, as

noted above, with records of the discharge of Alameda Creek at Sunol

Dam obtained from the U. S. Geological Survey, have been used to

estimate the surface inflow entering the valley. A summary^ of these

estimates will be found in Table 5.

Two methods were tested as a check one against the other in esti-

mating the mean annual run-off of Coyote River at Madrone during the

jieriods without available records. In the first method available records

were expanded by comparison of the indices of sea.sonal wetness taken

from Table 2. In the second method available records were expanded

by comparison with records of discharge of Alameda Creek at Sunol.

The latter method gave results more nearly consistent with the meas-

ured records and was therefore adopted.

Three methods were tested in expanding the run-off records of

Stevens, Los Gatos, Guadalupe and Alamitos Creeks; first by compari-

son of indices of seasonal wetness at a group of precipitation stations on

the west side of Santa Clara Valley ; second by comparison with the
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flow of Alameda Creek at Siinol Dam ; third by comparison with the

flow of Coyote River at Madrone. The second and third methods gave

very similar results and therefore the iim-off of Stevens, Los Gatos,

Guadalupe and Alamitos Creeks was estimated by comparison with the

flow of Coyote River at ^Madrone durintr the period 1902 to 1932.

The records of measured flow in those minor streams of the valley

described under "Available Stream Flow Records" were expanded for

the year 1931-1932 by comparison with the complete records on Coyote

and Guadalupe Rivers and Alamitos, Los Gatos and Stevens Creeks.

The relation of the rate of run-olT during the year 1931-1932 to the

average elevation of the watershed was then analyzed and it Avas found

that run-off was affected not alone directly by the average elevation of

the watershed but apparently by some uncertain factor indicated by

position in the valley—the run-off' being lightest on the east side includ-

ing the Coyote River, next lightest on the extreme northwest including

Stevens Creek, next heaviest on the southwest including the Calabazas

and Cami)bell Creeks, and heaviest on the south including Los Gatos,

Guadalupe, and Alamitos Creeks. Verification of the estimates of light

run-off' on the extreme northwest was found in the records of measured

run-oft' of San Franciscpiito Creek, and it is probable the heavy run-off

on the south is due to the situation of these watersheds adjacent to

passes through the Coast Range.

The run-oft' of the remaining minor drainage areas feeding into the

valley was estimated for the year 1931-1932 by comparison with run-off

of the larger streams of the same group, for which some records were

available, taking into account average elevation of watershed as well as

position as to one or the other of the four grou|)s referred to above.

All minor streams of the valley were then thiown into two groups,

those ea.st of Coyote River, and those west of Coyote River, and the

annual run-off of each of these two groups was estimated as a whole.

The 42-year period 1889 to 1931 and the 23-year period 1903 to 1926

were each normal as to rainfall, it will be observed by reference to the

plate on i>age 12 and it was found thai tlic estimated mean run-off of

Coyote River for the 42-year period differed only very slightly from the

mean of the 23-year period 1903 to 1926 for which the discharge was

measured in all years except two. The mean anniuil run-off of the

minor streams entering tlie valley was acordingly estimated by com-

])arison with the Coyote River diiiinu these 23 years.

Surface Waste From Santa Clara Valley Streams.

\)y ('\']>ansion of the rccoi-ds of nieasnrcd flow in Coyote River at

Ednivalc it is |>i';icticable to foi-iii sonic fairly approxinmte estimate of

the atuni.il waste which Coyote River discharges into San Francisco

Bay, and by comparison of the recoi'ds of discharge at Edenvale in the
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.season lI);U-;{2 with those of the diseliar^^e of other valley streams into

San Francisco Bay. whicli discharge was for the most part measured

diiriiiji: that season, it is possible to make an approximate estimate of the

lonjr term average of waste from all streams. The measured waste of

(luadalupe River at San Jose during the ])eriod January 1, 1930 to

Ajiril 1. 1 !)."{;? a.ssists to a conclusion in the matter becausi; it will be

observed by reference to Table 7 the combined waste of these two

streams approximated 88 i)er cent of the total in 1931-32.

While there is some percolation and some surface and other accre-

tion on Coyote River below Edenvale it would appear that these are

relatively unimportant and therefore the recorded flow at Edenvale

gaging station may be taken as fairly rei)resentative of the surface

waste of this stream. The record has been expanded to cover the period

1!)()2 to 1932 by comparison with the ]\Iadrone record, with due allow-

ance for inflow and accretions, as shown in Table 10. It would appear

that Coyote River during the ])ast 30 years has wasted an average of

4S,000 acre-feet annually into San PVancisco Bay and that the average

wa.ste over a period of normal precipitation (1903 to 1926) approxi-

mates 00,000 acre-feet i)er year, or 3 per cent less than the measured

waste in 1931-32.

The discharge of Guadalui)e River at San Jose may likeM'ise be

taken as fairly representative of the waste of that stream, including

Alamitos and Los Gatos Creeks, into San Francisco Bay. During the

l)eriod January 1, 1930, to March 31, 1933, which includes substantially

four years of run-otf, the flow at San Jose on the Guadalupe River

approximated 67 per cent of that at Edenvale on the Coyote River.

Assuming that this percentage represents fairly well the long term rela-

tion of the waste of the two streams the average waste of Guadalupe

River, during a period of normal rainfall, would approximate 37,000

acre-feet per year, or 15 j)er cent more than the measured waste in

1931-32.

In the ab.sence of any other basis for an estimate it may be assumed

that the normal relation of total waste from other surface streams of the

valley is to that of the combined waste from Coyote River and Guada-

lui)e River as in the season 1931-32. The average waste from these

minor .streams over a period of normal precipitation under such an

assumi)tion would approximate 12,000 acre-feet, and the combined total

wa.ste from all streams entei'ing the valley would, over a period of

normal rainfall, ajiproximate 104,000 acre-feet annually, but a portion

of this of course accrues too low down to be conserved by any known

l)racticable means.



28 DIVISION OF WATER RESOURCES

CO
<

1-1

b
O
Z
o
<:

CO

>

a;
<
u
<
H
Z
(O

o
H
>-

OS

H
D

H
H
M
u

I

u
K
O
<

H

8

sa

o



SANTA CLARA INVESTIGATION 29

u

H H
</>

><

u

<

<
H
Z
<

O
b
u
H



30 DIVISION OF WATER RESOURCES

Subsurface Outflow From the Basin.

Reference to the contour iuhj) of ground water levels as of Decem-

ber 1982 which is to be found in the pocket attached to the back cover

of this report, and to similar maps for recent earlier years Mhich may
be consulted in tlie office of tiu' Division, will indicate that the general

level of ground water in San Clara Valley for some miles back from the

shore of San Francisco Bay is at or below sea level. At the close of the

irrigation season it has dropped during each of the past three years to

more than 20 feet below sea level between Campbell and ^Mountain

VieAv. Under such circumstances it is not expected that there presently

is any appreciable wa.ste underground from Santa Clara Valley basin.

In fact there is a possible danger that ultimately the flow may be

reversed and an incursion of salt water occur unless the recession in

ground water level is arrested.

Irrigated Acreage.

In 1930 ]Mr. Leroy Anderson, president of the Santa Clara Valley

Water Conservation District, made a canvass of the various cooperative

marketing associations of Santa Clara Valley and from their reports

estimated that api)roximately 95,000 acres were then irrigated in that

District.

The Tibbett.s-Kieffer report referred to above indicates 86,042 acres

irrigated in 1920 within the tentative boundaries of the proposed Santa

Clara County Irrigation District, with a further area of 41,170 acres

susceptible of irrigation but not yet irrigated. A comparison of their

data with the 'irrigation map' of 1920 prepared by the U. S. Depart-

ment of Agriculture in cooperation with the University of California,

the California State Department of Irrigation, and the California State

Water Commission indicates that there were some 5000 acres irrigated

witliin the boundaries of the proposed District of 1920 which lie outside

the boundai-ies of the present District.

Figures of the U. S. Bui'eau of the Census indicate that tlie irri-

gated area in Santa Clara County increased froni 70,:U2 acres in 1919

to i)(),l:5() acres in 1!)29 oi- roughly .'^7 ])er cent. It is believed that this

area ha.s remained substantially constant since 1929.

Based upon these meager data it is a.ssumed that roughly speaking

100.000 acres within Santa Clara Valley Water Conservation District

and adjacent thereto now depend in whole or in part for their irrigation

supply ui)07i the underlying ground water storage basin.
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CHAPTER III

GROUND WATER
The Draft Upon Ground Water.

Diversions for irriiratio]i and domostic use from surface streams

within ilic vallc> llooi' are relatively unimportant because of the short

duration of flow in these streams, irrijyation and domestic supplies in

Santa Clara Valley being- drawn for tlie most i)art from ground water.

A record of the draft of San Jose Water Company, which supplies most

of the urban and some of the rural draft for domestic purposes, will be

found in Table 8. There is no measurement of the draft for irrigation

use and for the purpose of estimate one must rely either upon an

assumed duty for irrigated crops or upon an assumed relation of draft

for this use to the agricultural power load.

H. L. Haehl in his review of F. II. Tibbetts "Report on Water
Salvage Project" to the Board of Directors of Santa Clara Vallev

Water Conservation District in October 1981 presents figures for power
consumi)ti()n in San Jose District obtained from Pacific Gas and Elec-

tric Company and these have been supplemented for the ensuing years

tiirough the kindness of P. M. Downing, vice president and general

manag:er of that company, who advises that the agricultural power load

in this area in 19:U was 49,024.000 kilowatt hours and in 1932, 35,832,-

000 kilowatt hours. Assuming that tliis load is uniformly distributed

throughout that portion of the valley in which the wells under observa-

tion by the Division are located ; that the static pumping lift has varied

each year from that of 1932 a.s the fluctuation in general ground water

elevation has varied ; that an increment of 35 feet must be added to

this pumping lift to cover 'draw-down,' friction losses, and height of

delivery above ground surface ; and that the over-all efficiency of pump-
ing plants is 50 |)er cent; an estimate has been made of the annual

pumping draft upon the ground water basin for irrigation uses.

While these assumptions are a matter of judgment and opinions

with respect thereto will differ, nevertheless it is believed they make
j)Ossible an estimate which, if not strictly accurate for any given year,

is nevertheless fairly accurate for comparative purposes one year with

another. The estimate thus made is shown in Table 8. It appears that

the total pumping draft upon the ground water supply increased from

25,000 acre-feet per annum in 1915 to an average of 134,000 acre-feet

per annum the last five years, and that present duty for irrigation

])uri)oses is ai)i)roximately 1.3 acre-feet per acre per annum. Years of

subnormal rainfall such as 1923-24, 1928-29. and 1930-31 show quite

av>parent increases in pumping draft as will be observed by reference

to the plate on i)age 12 and tables 2 and 8.
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TABLE 8

ESTIMATED PUMPING DRAFT ON GROUND WATER BASIN OF SANTA CLARA VALLEY

(See also plate on page 12)
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pcriocls wlit'ii iMiiifall was at or above normal. Tlu' net ' recession in

-round water level outside tiie artesian zone and north of Coyote Sta-

tion, during the IS-year period (Sprinji of 1915 to Spring of 1933) as

(.leterniined from contour maps of ground water elevation, amounts to

a net total of 95 feet, oi- an average of slightlj- more than 5 feet per

year, but during the years 1915-16, 1920-23, 1925-27, and 1931-32,

when precipitation was normal or slightly above, the hydrograph indi-

cates some recovery of ground water level. The year 1918-19 appears

to be the only exception to the rule that ground water rose whenever

precipitation was at or above normal, and the reason is not clear, but

it is worthy of observation that in this year one-third of the total pre-

cipitation occurred in a single period of four days.

The Recession in Ground Water Storage.

A change in the water level of an underground storage basin is

inevitable whenever the conditions of draft or replenishment are dis-

turbed and therefore a recession in ground water level does not neces-

sarily indicate an overdraft; i.e., a pumping draft which exceeds the

i-eplenishment. For any given set of conditions as to draft and replen-

ishment a certain level of the groiiiul water is ultimately established

and will thereafter be maintained. If draft exceeds replenishment the

reserve storage will ultimately become exhausted. If replenishment

exceeds draft the storage in reserve will increase until spill or waste

from the basin occurs. As the excess of replenishment over draft

increases the ground water in the basin continues to rise until a position

is reached where the gradient (i.e., slope) of the ground water surface

between points of recharge and points of discharge is just sufficient to

cause the flow required to waste the excess. When the excess of replen-

ishment over draft is reduced then ground water falls and this gradient

is again reduced until a new balance is struck at which waste will again

equal the diiference between replenishment and draft. The fact that

there has been a recession of the ground water level in Santa Clara

Valley in recent years therefore does not in itself prove that the draft

under )iormal conditions will over a period of years exceed replenish-

ment. The water level would have fallen in Santa Clara Valley in

recent years had there been no pumping and it may be expected to rise

again when a series of years of normal rainfall occurs in spite of the

pumping. It will not. however, rise to its foi-mer level because of the

increased pumping.

The water in an underground storage basin is held between the

l)articles of gravel, sand and clay and not only the capacity of any given

^ The recession in general g-round water level as determined by comparison
of contour maps of ground water elevation differs from that estimated by comparison
of the average depth to ground water in the wells due to the unevenness in distribu-
tion of wells throughout the valley.

3—3390
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volimio l)ut Jilso lli(> fjitc at wliich il w ill absorl) ov yield wntcr is (Icpciid-

ont upon the coarseness and gradation (if llie particles. In order to

estimate the (•a|)aeity of an underjrround storaire basin, or wiiat tin;

ehan<::es in water level tliei-ein actually represent in the way of storage

increment or decrement, it is therefore necessary to establish not only

the <;ross volume of the basin affected by the change, but the specific

yield thereof; i.e., the relation of the amount of water given np and

recoveretl by the voiding' and replenishnieiil to the volume of alluvial

till atfected.

In order to establish specific yield the logs of 112 wells fairly well

distributed throughout the surface area of the ground water basin were

^analyzed, particularly with reference to the 100 feet of their depth

lying within the zone affected by changes in water level in recent years,

the material being classified into seven gi'oups as follows: clay, sandy

clay, gravelly clay, light or fine sand, sand, tight gravel, and gravel.

There is considerable lack of uniformity in the materials and struc-

ture forming the underground storage basin of Santa Clara Valley,

arising out of the origin thereof and the conditions of deposit. To

properly evaluate these variations the basin was divided into zones and

again into groui)S which are shown u])()n the contour maps of water

levels accompanying this report. Zone A, on the basis of distribution

of thick clay blankets and formei- artesian conditions, is considered to

be a pressure area. Zone BC is marginal between the pressure area and

the nonpressure area. During? periods of high water level the pressure

area extends out into this zone, and in places may almost cross it. In

general, changes in Zone BC probabh' represent changes of storage.

Zone DE is the outer zone, nearest the valley margin and probably lies

wholly outside the pressure area even during periods of high water

level, so that changes of water level represent changes of storage in

this zone.

The area was divided also into four groups. Group I lies we.st of

San Tomas Creek and comprises the alluvial cones of the small streams

northwest of Los Gatos Creek. Group II comprises the alluvial cones

of Los Gatos Creek, Guadalupe River, and a small part of Coyote cone

between San Jose and the hills on the west side of the river. Group 1 1

1

comprises the Coyote cone above the narrows at Lick Station. Group

IV comprises the area between Coyote River and the hills along the

northeast side of the valley.

It is believed that in typical gravel cone deposits formed under

conditions of deposition comjiarable to those of Santa Clara Valley,

little sand and practically no clay is deposited on the upper slopes,

which correspond roughly to the area outside the pressure zone in the

• By RoUin Eckis, Assistant Engineer, Geologi.st of the Division Staff.
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Sjuita Clara X'allcy. The ori-iinal deposits contain practically nothing

but sand and gravel. The tight gravel, gravelly clay, and clay are

derived by alteration of the gravels. It is believed that every gradation

exists between the yield of good unaltered gravel aiul true clay which

has no yield. The relative yields were accordingly divided equally,

clay being placed at one end of the series with a relative yield factor

of and gravel being placed at the other end with a relative yield

factor of 3.

The relative yields thus determined for the various zones were

further modified by a location factor to correct for the ditference in

yield between materials of the same classification located in the BC and

13E zones, because of the increase in yield as the slope of the alluvial

cone flattens, a location factor of 4 being given to the BC zone and a

location factor of 3 being given to the DE zone.

Group III for which no logs were available and no relative yield

values were computed, appears to be more similar to the adjacent

Zone BC, than to Zo)ie DE, and therefore its relative yield probably

approaches that of Zone BC.

Tentative estimates were made for the specific yield values in the

various zone groups by making use of values determined for alluvial

materials in the South Coastal Basin where an exhaustive study by the

Division is now being concluded. The specific yields for the various

zone groups thus determined were then applied to the gross volume of

alluvial fill saturated or voided as the water level raised or lowered

between successive readings of the wells, the gross volume thus saturated

or voided being determined, as stated above, by comparison of the

ground water contour maps rather than by averaging the depths to

water in the various wells.

Zone A being artesian the fluctuations of ground water levels

therein have been taken as significant of changes in pressure and not

as significant of changes in gr-ouiul water .storage. It is true there

ai)i)ears to have been an actual long time depletion of the stored water

in tlie uppei" strata of Zone A, accompanying the reduction in the pres-

sure beneath, but this must have been small and estimation of storage

changes would necessarily refpiire information as to the fluctuation of

watei- levels in shallow wells which is not availabhv

There is also some fluctuation in ground water storage between

Zone DE and Ihe hills for which no estimate can be made because of

lack of information as to water levels in wells of that area.

Offsetting the.se two factors which would tend to make any estimate

of storage fluctuation too low is the fact that wells in part of Zone BC
are nioi-e or less subject to artesian influence and therefore the fluctua-

tions therein iht not truly represent changes in storage. It is believed
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that tlu'se three uiKleteniiiiu'd tactoi-s niori' or less olVset eueli oilier and

that no prross error will be introdueed if all are ij?nored. Upon this

assumption, and the other assunii)tions noted above as to specific yield

in the various zone jrroups, tlie fipures shown in Table !) are submitted

as representing: the best practicable estimate of the fluctuations since

1915 of the ground water in storage underlying Santa Clara Valley

nortli of Coyote Station.

The specific yield in the alluvial fill as thus determined varies

between 7.3 per cent and 12.1 per cent in different zone groujjs with an

average for the whole valley somewhat lower than estimated in Water

Supply Paper 519 of the U. S. Geological Survey and in the Tibbetts-

Kieffer report. Admittedly the information on which to base an esti-

mate is meager and some assumptions are re(|uired in connection with

which opinion may Avell differ, but the differences do not appear so

great as to materially affect conclusions as to volume of change in

ground water storage, and will eei-tainly not affect final eonelusions aw

to overdraft. It would a])iiear jirobable that the general lowering of

some 95 feet which occurred in water level in Santa Clara Valley dui--

ing the 18 years 1915 to 1933 represents a decrease of approximately

729.000 acre-feet in ground water storage reserve, or an average decre-

ment of 40,000 acre-feet per year, which is roughly 8000 acre-feet for

each one foot change in water level.

This recession in ground water storage should, however, be inter-

preted in the light of knoA\ni conditions as to draft and replenishment

and to facilitate such an interpretation the variations of rainfall, pump-

ing draft, and ground water level are shown for each yeai' since 1915

on the plate at page 12.

The residual mass diagraiii of i-ainfall on this plate eovei-s the

period 1874 to date and i-epresents eumulativf departure from mean.

The hydrograph of general water level throughout the valley covers the

period 1915 to 1932 during which wells have been under observation.

The records of a few Avells are available continuously throughout this

period and these wells were used as an index of the annual fluctuations

between 1915, 1921, and 1930-33 in which vears manv wells were read,
7 7 * •

it being found that fluctuation in these few wells during the intervals

corresponded quite closely with the fluctuation in general level as

reflected by the reading of the larger group in the years named. At

the bottom of the plate the estimated pumping draft is shown graph-

ically for each year, the estimates having been prepared as described

on page 31.

It \\ill be observed that the rt^idual mass diagram of rainfall and

the hydrograph of general water level show a marked conformity, the

one generally taking a precipitous slope or flattening out whenever the
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other doas. Thus, during the year December, 1930, to December, 1931,

the general level of ground water in Santa Clara Valley fell 11.6 feet,

which represents a decrement in the storage reserve of roughly 95,000

acre-feet and is in conformity with precipitation July 1, 1930, to July

1, 1931, which was only 50 per cent of normal, while general ground

water level recovered 5.2 feet during the succeeding year (December,

1931, to December, 1932), which represents an accretion of roughly

44,000 acre-feet to underground storage, and is in conformity with

precipitation July 1, 1931, to July 1, 1932, which was 5 per cent above

normal. Likewise it will be observed that there was a marked recovery

in ground Avater storage reserve during the years 1915-16 with precipi-

tation 15 per cent above normal, and during the years 1920 to 1923,

and 1!)25 to 1927 in which periods the rainfall was substantially normal.

During the 17-year period 191.") to 1932 there was a deficiency in

rainfall in Santa Clara Valley equivalent to the loss of 2^ full years of

normal rainfall and Ihe deficiency in stream flow entering the valley

was equivalent to the loss of 6.7 yeai-s of normal flow, while the pump-
ing draft increased more than four fold. These major changes in the

two factors which establish and maintain the balance in reserve storage

at a given level are of course the causes of the recession in ground water

level and the decrement in storage reserve. Analysis of available data

as represented in the plate referred to above indicates, however, that

ground water replenishment in Santa Clara Valley has exceeded draft

during years of normal precipitation.

Natural Sources of Ground Water Replenishment.

Replenisliment of underground storage reservoirs is accomplished

naturally uiidci- ordinai-y circumstances by penetration of rainfall upon

the valley flooi-. l)y Interal ]")ereolation of rainfall precipitated ui)oii

ad.jacent slopes, by percolation from streams traversing the valley and

by leakau'c from ad.jacent basins. Replenishment can be stimulated

cither by ])i'()longing the period of flow in streams traversing the valley

or by spreading surface stream fl<i\\ wliieli would otherwi.se waste, either

within or without the stream channel so that greater areas are exposed

to absorption.

In A|)i-il. li).30, tests were made by the Division of Agricultural

Engineering, U. S. Department of Agriculture, for the purpose of

establishing the extent to Avhieh penetration of rainfall on the valley

floor was effective as a eonti-ibuloi- to ground water in Sanla Clara Val-

ley. These tests would ajjpear to confirm tentative conclusions previ-

ously reached by Dr. F. J. Veihmeyer (Hilgardia ^^>l. 2, Xo. 6) that

there is no material contribution to the ground water by direct penetra-

tion of raiid'all upon ordinary .soils in the central portion of the valley.
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The iH'i)ort of these tests by llic Division of Airi"it'ullui"al Eiitiinecrin^

w ill be found as Appendix E.

It appears probable however that i)lant transpiration, evaporation,

and siirfaee run-olf do not dis})0se of all rainfall precipitated on mar-

:j:inal areas of Santa Clara Valley where the rainfall is greatest, and

that there is percolation of rainfall to ground water in these areas and

probably also along stream channels, and at points where there is an

aeeuniulation of rain water upon the ground surface during storms or

where irrigation water is applied in considerable quantities.

Streams travei^sing the valley are major contributor to the ground

water supi)ly and it is possible with the aid of the records of measure-

ments made on Coyote River since 1902 (Appendices C and D) to

estimate within reasonable limits what the contribution has been from

this source. Percolation losses observed on this stream (Table 11) indi-

cate an absorption capacity of *]53 second-feet between Madrone and

San Jose at fairly low stages, practically all of Avhich is above Edenvale

and therefore a source of replenishment for the underground storage

basin of Santa Clara Valley. Percolation losses are greater at begin-

ning of storm periods and at high stages.

It is estimated (Table 10) that the average contribution of Coyote

Kiver to ground water in a j^eriod of normal precipitation approximates

2:}.000 acre-feet per annum. Although a considerable proportion of

this occurs above the Lower Gorge (Coyote) the ground Avater contour

map accompanying this report indicates that such of this as is not with-

drawn above by pumping must escape underground to the north

through the Lower Gorge which has a very open formation with cross-

sectional area of some **83.000 squaro fi'Pt below Ln'ound water level,

and a gradient of 50 feet per mile.

The total contributions of the remaining streams of the valley are

not readily estimated because of accretions to flow and diversions

between the upper and lower gaging stations. During the course of the

present investigation the Division has, however, made a large number

of measurements on these streams, for the purpose of establishing the

best percolating areas and estimating the rate at which these will

absorb. These measurements are reported in Appendix D and a sum-

marA- of the data is assembled in Table 11 which indicates the total

obsen'ed absorption on each stream and the rate of absorption per mile

of stream channel and per acre flooded. The measurements were made

generally at low stages near the close of flood periods and the total of

332 second-feet is therefore deemed a low figure, rather than an average.

• study of percolation losses on Coyote River indicates a high rate of absorp-
tion during the first few days of stream flow diminishing materially later in the
season.

•* Information as to cross-sect innal area and formation taken from copy of
Def. Ex. 129

—

Miller v. Bay Cities Water Company, 157 Cal. 256 ; 107 Pac. 115,
loaned by H. L. Haehl.
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TABLE 10

ESTIMATED WASTE AND PERCOLATION LOSSES ON COYOTE RIVER

Season
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TABLE 11

SUMMARY OF OBSERVED PERCOLATION LOSSES
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CHAPTER IV

CONSERVATION OF WASTE

Conservable Waste on Coyote River.

Substantially all oi' the flow passint; Edciivale in Coyote River

escapes to San Francisco Bay as waste. While the percolation measure-

ments made and re{)orted in Appendix D indicate some loss below Eden-

vale this loss is offset by accretions. With surface storage and spread-

ing- works of sufficient capacity the whole of the discharge at Edenvale

could be conserved but this is of course not economically feasible.

Examination of the records of the daily flow at Edenvale affords the

best basis for an estimate of what amount of waste can be conserved on

Coyote River with practicable facilities of various capacities.

There is a record of the daily discharge at Edenvale since October

1, 1916, and by comparison with the Madrone record and the record

at Sunol on Alameda Creek during periods of simultaneous discharge

the Edenvale daily r(»cord has been extended backward to (ktober 1,

1902. This extended record of daily flow at Edenvale has been analyzed

for each day of the 30-year period October 1, 1902, to September 30,

1932, to ascertain what amounts of waste could have been conserved

either by surface storage of different capacities with varying rates of

draft, or by increased percolation and diversion at varying rates with-

out surface storage. The conclusions derived from this analysis are set

down in tables 12 and 15.

Tt is concluded from tliis analysis that over a cycle of years with

normal i)recipitation, such as 1903 to 1926. the average annual wa.stc

conservable on Coyote River with 30,000 acre-feet of surface storage

capacity and no losses by evaporation from reservoir surfaces, would

vary between 21,700 aiul 2.").S()() aere-feet depending upon the rate of

draft during and between storms, that the conservable waste under

similar conditions for 60,000 acre-feet of surface .storage capacity would

vary between 30,200 and 36,000 acre-feet per annum; for 90,000 acre-

feet surface storage cai)acity between 34.000 and 44,200 acre-feet per

annum; and for 120,000 acre-feet of surface storage between 36,600 and

49,800 acre-feet per annum.

This analysis leads to the fiiitliei- conclusion that without surface

storage during a c.vcle of years of normal precipitation sucli as 1903-

1926 an average of 9400 acre-feet per year eoiild have been conserved

on Coyote River had it been jiracticable to construct facilities to increa.se

the percolation and diversion late by TOO second-feet; 12,500 acre-feet

per year could have been con.served by increasing the percolation and

diversion rate !.'")() se(*ond-f<M't ; and ir>,000 aere-feet per year could have



RANTA rivARA TXVKSTTOATTOX 4\i

l)('(Mi eonservt'd by iiicreasinjj: tho percolation and diversion rate 200

second-feet (Table 15). There would however have been considerable

diflfieidty in thus iiicreasinj; percolation and diversions, particularly to

the higher rates, because conservation could be effected only when the

Coyote is wasting; past Edenvale and at such times the other streams

are also <renerally wasting? so that little or no opportunity is available

for stimulatintj: jiercolation (^xcej)! by spreadinG: outside the stream

chaniuds.

Conservable Waste on Guadalupe River and Alamitos Creek.

Tlie conservable waste on Guadalujie River and Alamitos Creek has

been estimated for the period January 1, 1930, to March 31, 1933, dur-

ing which there is a record of the daily flow at points where these

streams enter the valley. While there is a daily record of the flow of

these streams for the same period at San Jose, which is below their

confluence, this includes the contribution from Los Gatos Creek and

valley floor and therefore in estimatinpr the conservable waste on Guada-

lupe^ River and Alamitos Creek it was found preferable to use the

records of discharo:e at the upper stations and make allowances for

l)resent ])ercolation and diversions.

Percolation measurements made and reported in Appendix D, and

observation of present diversions, lead to the conclusion that approxi-

mately 60 cubic feet per second of the flow of these two streams orijiri-

natin<r above the valley floor is required to satisfy present percolation

and diversions and flow in this amount will seldom waste. While the

present combined total percolation and diversion probably exceeds 60

cubic feet per .second this excess is offset at least in part by local accre-

tions. The conclusions would be substantially the same were this

assumpti(ui vai'ied a reasonable amount either way. TTnder these

assumptions the records of daily flow of Guadalupe River at Guadalupe

and Alamitos Creek near Edenvale were analyzed to determine what

amounts could have been conserved by surface storajje ])rovided the

|)resent percolation and diversion ca]iaeity were increased to 100 cubic

feet per second, which appears thoroughly practicable. The results of

this analysis are set down in Table 13, from which it would appear that

with the Guadalupe, Calero, and Almaden reservoirs constructed to

capacities of 2000 acre-feet, 7400 acre-feet, and 2500 acre-feet respec-

tively, a total of 15,000 acre- feet could have been conserved on these

two streams during the period January 1, MVM, to March 31, 1933.

With reservoirs of such cajiacities and under the assumptions

noted, no waste would have escaped ])a.st either reservoir at any time

except the Almaden, which would have lost some 270 acre-feet in 1932.
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111 lI>2I)-:5() Aliiiadcn Reservoir would have filled to only *1400 acre-feet

or a little more than 50 per cent capacity, and in neither li):iO-:U nor

19;{2-;i8 would it have received any substantial quantity of water.

Calero Reservoir would have filled in 1931-82. In 1920-30 it would

have filled to about *30 per cent capacity and in 1930-31 and in 1932—

33 it would have eonserv^ed no substantial quantities of water. Guada-

lupe Reservoir would have filled onl}^ in 1931-32, when it would have

lilled, been drawn upon, and partially refilled. In 1929-30 this reser-

\()ir would have filled to only approximately half capacity and in 1930-

• il and 1932-33 it would have conserved no substantial quantities of

water.

In estimating the amounts wliich could have been conserved with-

out surface storage on Guadalupe River and Alamitos Creek during the

period January 1, 1930, to ]\Iarch 31, 1933, it was again assumed that

60 second-feet originating above the gaging stations and the valley floor

presently percolate or are diverted and the record of daily flow was

analyzed with a view to determining how much could be conserved bj'

increasing the combined present rate of percolation and diversion 50

eubic feet ])er second, 100 cubic feet per second, and 150 cubic feet per

second.

Th.' results of this analysis are shoAvn in Table 14. It is estimated

IliMt wilh 50 second-feet increase in capacity 4200 acre-feet or 18 per

cent of the conservable waste could have been saved during the period

January 1, 1930, to March 31, 1933; with 100 second-feet increase in

capacity 6800 acre-feet or 28 per cent could have been saved ; and with

150 second-feet increase in cai)aeity S600 acre-feet or 36 per cent could

have been saved.

Conservable Waste on Los Gatos Creek.

There are no known practicable surface reservoir sites on Los Gatos

Creek and in order to estimate the conservable waste from this stream

the daily record of discharge at Los Gatos was analyzed for the period

January 1, 1930. to March 31, 1933, under the assumption that 150

second-feet were re(|uired out of the flow originating above Los Gatos,

in addition to local accretions, to satisfy present percolation and diver-

sions, the remainder wasting into the ocean. Under this a.ssumption it

is estimated as shown in Table 14 that on Los Gatos Creek during the

period .l.imuny 1. 1I):!(), to March 31, 1933, 2500 acre-feet or 14 per cent

of the assumed maximum conservable waste could have been conserved

with 50 second-feet additional j)ercolation and diversion capacity. 4200

acre-feet or 23 pei- cent with 100 second-feet increase in capacity, and

5600 acre-feet or 31 |)er cent with 150 second-feet increa.se in capacity.

* Almnden fiiul Calero Re.<»ervoirs are assumed to operate as a unit and it is

a inatttT <>f i-hoicc which should receive credit for a portion of the water conserved.
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Conservable Waste on Stevens Creek,

TlitM-c is a (|;iily record ol' tile t\ow ciitcrin.L: I lie vjillcy in Stevens

Creek for llie |)erioil .);inii;ii-\ 1, 1 !•:!(), to March .".l, lf):5;{, and analysis

tluM-eof. assuming: thai ali flow oriji-inatinji' above the pifjin^^ station

except 40 second-feet wastes into the bay, leads to the conclnsion (Table

14) that durinji' the period of observation 720 aere-feet or 22 per cent

of the assnnied niaximnm conservable waste originating above the valley

Moor could have been conserved by increasing the percolation and diver-

sion capacity 20 second-feet, 1360 acre-feet or 42 per cent by a 50 sec-

ond-feet increase, and 2000 acre-feet or 62 per cent by a 100 second-feet

increase.

Substantially all waste originating above the valley floor during

the iH'riod January 1, 1980, to March 31, 1933, could have been con-

served without increasing present percolation and diversion capacity

by operation of a reservoir of 1400 acre-feet capacity, provided the

present percolation and diversion capacity is not less than 40 second-

f(M-t.

Conservable Waste on Minor Streams.

Tlie inflow to the valley and the surface waste by other minor

streams were measured for at lea.st a portion of the year 1931-32, as

reported in Appendix D and these daily records have been expanded to

cover the full year by comparison with Coyote River, Gnadalupe River,

Alamitos Creek, Los Gatos Creek and Stevens Creek records, which are

complete for the year. This expanded daily record for each of the

minor streams has been analyzed with a view to determining what

amounts could have been conserved in 1931-32 by increasing the present

rates of percolation and diversion. The results of this analysis are

presented in Table 15 and for purposes of ready comparison the esti-

mated amounts conservable during the same period on the larger

streams are shown therewith. Under the assumptions which are noted

in this table it is indicated that the amount conserved in 1931-32 on

San Antonio Creek, Permanente Creek, Campbell Creek, Penitencia

Creek, and Berryessa Creek would have ranged between 2200 acre-feet

or 33 per cent of the total conservable waste and 4800 acre-feet or 71

per cent, depending upon the increase in facilities for percolation and

diversion.

Conservation of Local Waste Sufficient.

In t'stiiiiatiiig the amount of waste which it is practicable to con-

serve without surface storage, an effort has been made to apply assump-

tions which would lead to outside figures for each individual stream;

i.e., a conservative minimum figure and a maximum figure which might

be expected in the way of conservation on each stream were it alone

developed. i\raximum figures should not be taken on all streams. If
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a niaximnin is taken on one stream little or notliinj? ean be expected in

the way of conservation on another sti-eam without surface storage.

For exanii)le: if it were undertaken to conserve 200 second-feet on

Coyote River without storage this could be done in rreneral only by

foregoino; diversions from some other stream.

It Avill be observed by reference to Table l") that the estimated

amount conservable in 1931-32 in Coyote River by increasing present

percolation and diversion 100 cubic feet per second, and without surface

storage, is 8400 acre-feet or 90 per cent of that estimated as conser\'^able

by like means during the c.ycle of normal I'ainfall 1903-1926. If it be

a.ssumed that the estimates of conservable waste for other streams of the

valley in 19:)]-:52 ai"e likewivse only 90 per cent of the average in a

cycle of years having normal rainfall then the gross total conservable

on all streams of the valley without surface storage during a cycle of

years having noj-mal j)recipitation. and with the minimum increased

percolation and diversion caiiacities noted in Table la, would approxi-

mate 18,000 acre-feet.

On the other hand with a surface reservoir of 60,000 acre-feet

cajiacity constructed on Coyote River and facilities provided for draw-

ing therefrom for |)ercolation and diversion at an average rate of 150

euhie feet i)er second lietAveen i)eriods of waste pa.st Edenvale and with-

out increased percolation oi' diversions at other times the estimated

average amount conserved per year dui-ing a cycle of normal rainfall

would a])pi'oxinuite 32,000 acre-feet, if there be added to this one-half

the estimated amount conservable (»n the remaining .streams of the val-

ley without surface storage by increasing present percolation and diver-

si(ms the minimum cajiacities indicated in Table 15 it would appear a

gross total of ."'T.OOO acre-feet per yeai* ean be conserved in a cycle of

years having noi-mal i)reci]iitation.

Engineers of the Santa Clara Valley Water Conservation District

and its predecessor, the Santa Clara Valley Water Consei-vation Com-

mittee, luive made the necessary sui-veys and detailed I'eportvS* of the

physical construction to accomplish this. It is believed that conserva-

tion of hieal waste is the most econoniieal and best iiietliod of furnishing

i\n additional supp!> of watei- to Santa Clara N'alley. The making of

detailed pbnis or the review of i)revious plans is not deemed a necessary

or desirable phase ol" this report.

• Report b.v F. H. Tibhptt.'i and S. K. Kioff.r to tho Santa Clara Valley Water
Oiin.servaf ion romiiiittee on the Santii Clara Valley Water Conservation Project
(l!t21) and Report on Waste W.iter Salvage Project hv F. TT. Tiblietts with review
by H. I.. Haehl (1 !>.?! ).
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AGREEMENT
This Agreement, Made and entered into this first day of January, 1930, by and

between the Santa Clara Valley Water Conservation District, hereinafter referred

to as the party of the lirst part, and the Division of Water Resources, Department of

Public Works of the State of California, hereinafter referred to as the party of the

second part,

WITNKSSETH:
Whereas, The party of fho first part desires a general survey of the water

resources of Santa Clara Valley, in Santa Clara County, State of California:

Be it known that the party of the first part agrees to approj^riate for the pur-

pose of financing said survey the sum of thirty five hundred dollars (J3,500.00) dur-

ing the fiscal year 1920-10.30.

And be it farther known that said parties of the first and second part agree

that the party of the second part shall execute said survey and shall have full

charge, control, and direction of said survey upon the following terms and conditions,

to wit :

(1) The party of the second part shall be the sole judge of the scope of the

survey necessary for the purpose of determining the various factors involved in the

said survey of the water resources of said Santa Clara Valley, and said party of the

second part shall employ all labor, purchase all supplies, equipment, materials, etc.,

and have entire discretion and entire charge of said survey, its employees engaged

therein, the expenditure of the money hereunder and all other matters appertaining

thereto

;

(2) The party of the second part will submit to said party of the first part

from time to time claims upon said party of the first part for expenses incurred by
the party of the second part under the provisions of this agreement, and said claims

shall be due and payable to the party of the second part from time to time as such

claims are submitted, and payment of such claims shall be made by the party of the

first part to the party of the second part within thirty days after the submission

thereof ; and upon the failure of the party of the first part to make any payment
within such time the party of the second part may forthwith close the survey con-

templated under this agreement, and shall thereupon be released of its obligation

to render the report hereinafter provided for.

(3) Payments received hereunder by the party of the second part from the

party of the first part will be deposited in the State treasury to the credit of the

Santa Clara Valley Investigation Fund—Special—of the Division of Water Resources
of the Department of Public Works of the State of California, and shall be subject to

expenditure on claims presented by the party of the second part to the Department
of Finance.

(4) As a part of said survey, the party of the second part shall make such

ofHce studies as it deems necessary in conjunction with said work, and shall prepare

and submit to the party of the first part a report embodying the data gathered under
the provisions of this contract and such other relevant data as may be in the

possession of the party of the second part.

(5) This agreement may be terminated by either party by serving written

notice upon the other party. If so terminated by the party of the first part, then

the party of the second part will be obligated to prepare and present only such
report as is practicable with such funds as have been or will be made available by
the partj' of the first part ; and if terminated by the party of the second part then
the party of the first part shall be entitled to a full and complete report of all data
and information gathered under the provisions of this agreement.

(6) Party of the second part shall be the sole judge as to whether the survey
and studies made by it under the provisions of this agreement are sufficient to satisfy

the terms of this agreement, and shall be the sole judge as to whether the report

submitted by It hereunder is a sufficient and proper report to satisfy the terms of

this agreement.
(7) It is understood by and between the parties hereto; (1) that performance

under this contract is conditioned upon the appropriation by the party of the first

part of the sum hereinbefore specified for the purpose of said survey; (2) that it is

the present intention and desire of the party of the first part to make further appro-
priations as hereinafter stated but that the party of the first part is unable at this

time to definitely state what action can or will be taken by future boards of directors
in this connection, although party of the first part realizes the importance of said
work and the benefit to be derived therefrom; (3) that it will require further appro-
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priations by said party of the first part to complete the work hereunder contem-
plated ; (4) that party of the first part presently intends and desires that it shall

appropriate for the purpose of financing said survey the sum of twenty one hundred
dollars ($2,100.00) for each of the fiscal years 1930-1931 and 1931-1932 and presently

intends and desires that in case there is an unexpended balance in said appropriation

at the end of any fiscal year said party of the first part will appropriate or make
available the amount of said balance for use for financing said survey during the next

fiscal year which amount shall he in addition to said sum of twenty one hundred dol-

lars ($2,100.00) which said party of the first part presently intends and desires shall

be appropriated for use during each of said fi.'ical years 1930-1931 and 1931-1932 and
intends and desires that any Ijalance remaining at the end of the year 1931-1932 shall

bo appropriated to finance the report herein provided for if said balance be needed
for that purpose; and (5) that in the event that amounts presently or hereafter

appropriated by the party of the first part prove inadequate to finance a complete

survey, the party of the second part shall be obligated to make only such a survey

and report as the funds provided for by ]>arty of the first part shall permit and that

upon failure of the party of the first part to make the appropriations it presently

intends and desires to make, the party of the second part may discontitiue work and
make such a report as funds made available by the party of the first part may
permit, or may continue work and submit such a report as said funds provided by
the party of the first part may permit.

(8) It is further understood by and between the parties hereto: (1) that party
of the second part will contribute from the funds provided in chapter 832 of the

Statutes of 1929, appropriating funds for the investigation of the water resources of

California, for the financing of said survey the sum of thirty-five hundred dollars

($3,500.00) during the fiscal year 1929-1930; (2) that party of the second part will

contribute from the funds provided in chapter 832 of the Statutes of 1929, appro-

priating funds for the investigation of the water resources of California, for the

financing of said survey the sum of twenty-one hundred dollars ($2,100.00) during
.the fiscal year 1930-1931, provided party of the first iiart shall appropriate like sums
for said survey during said fiscal years; and (3) provided that sufflcient funds remain
available in the appropriation made under the provisions of chapter 832 of the

Statutes of 1929, or provided the I.,egislature of the State of California appropriates

funds in an amount sufficient and available to enable such contribution, the party of

the second part will contribute to the financing of said survey the sum of twenty-one
hundred dollars ($2,100.00) during the fiscal year 1931-1932, provided party of the

first part shall appropriate a like sum for said survey during said fiscal year.

(9) It is mutually understood and agreed that this contract is to take effect

on the first day of January, 1930.

IN WITNESS WHEREOF, The parties hereto have caused this instrument to

be signed in duplicate, sealed and delivered by its proper oflicers duly authorized by
law to do so.

SANTA CLARA VALLEY WATER CONSERVATION DISTRICT,
By Lbroy Anueuson,

President of Board of Directors
[SK.M,]

Santa Claua Vai.lky
Watbi! Conservation Dist.

Organized
Nov. 12, 1929

DIVISION OK WATER RESOURCES,
DETARTMIONT OK J'UBLIC WOIiKS,
STATE OF CALIFORNIA.
By Edwaud Hyatt,

State Engineer, Chief of Division of Water Resources.
Approved
C.C.C.

A I'l'ROVED :

B. B. MEEK,
Director of Department of rublic Works,
State of California.

[SKAL]

OK as to funds
C. de S.

Deputy Director
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MONTHLY SUMMARY OF PRECIPITATION AT COOPERATIVE STATIONS

Records of Daily Precipitation Available at Office of the Division of Water Resources

The moan precipitation for each station was obtained by comparison of the recorde<l precipitation at that station with

the recorded precipitation during a simultaneous i)eriod at the 6ve I'. S. Weather Bureau stations shown in Table 2.

Ntonth

Season 1919-20—
July
August
September
October . -

November
December
January
February
March -..

April

May
June

Totals
Mean seasonal.

Per cent of mean seasonal

.

Season 1920-21—
July..,.
August.
September
October
November
December
January
February.
March
April

May
June

Totals
Mean se?sonal.

Per cent of mean seasonal

.

Season 1921-22—
July
August
September
October
November
December
January
February
March
April

May
June

Totals..

Mean seasonal.

Per cent of mean seasonal.

Season 1922-23—
July
August
September...
October
November
December
January
February
Msrch
April..

May
June

Totals
Mean seasonal.

Nilson
5-H-No. 2

0.50
0.22

4.48
0.12
0.55
3.19
1.00

10.06
15.9

63

0.13
2.09
1.19
3.32
7.13
0.94
1.23

0.24
1.09

Per cent of mean seasonal.

17.36
15.9

109

0.12
0.27
1.40
5.80
1.85
5.70
1.19
0.23
0.25

RuBConi
5-F-No. 3

16.81
15.9

106

0.90
3.57
5.33
2.32
1.20

1.77

0.25

15.34
15.9

96

n

o.t)2

40
{)

3.23
0.33
0.39
2.42
0.54

7.93
13.0

61

1.72
1.08

3.50
5 64

0.94
0.53
0.35
0.32

14.08
13.0

108

0.06
0.36
1.18

5.00
1.58

3.73
1.13

Moody
8-B-No. 5

9.05
14.9

61

15.45
14.9

104

Anderson
7-H-No. 4

13.04
13.0

100

1.65
3.18
3.81
2.29
0.60
0.40
1.69

13.62
13.0

105

14.61
14.9

98

17.00
14 9

114

0.04
2.00
1.30
3.45
6.79
0.99
0.98
0.31
0.97

16.83
15.9

106

0.13
0.16
1.21

5.66
1.92
4.82
1.24
0.22
0.20

Parker
17-G-No. 8

15.56
15.9

1.10

3.45
5.42
2.58
1.29
0.26
1.45

0.15

15.70
15.9

99

21 60
20.4

106

17.59
20.4

86
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MONTHLY SUMMARY OF PRECIPITATION AT COOPERATIVE STATIONS—Continued

Records of Daily Precipitation Available at Office of the Division of Water Resources

Month
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MONTHLY SUMMARY OF PRECIPITATION AT COOPERATIVE STATIONS Continued

Records of Daily Precipitation Available at Office of the Division of Water Resources

Month
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APPENDIX C

STREAM FLOW DATA
Only those data not published by the U. S. Geological Survey are presented herein.

The remaining data can be obtained from the U. S. Geological Survey.
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PERCOLATION DATA





S.VXT.V (L.^KA I.WKSTIOATIOX 10:5

PERCOLATION TEST ON SAN ANTONIO CREEK

Location of Measuring Stations

—

Station No. 1—50 feet from upstream side of bridge at San Francisco highway—i.e., 50 feet from rated gaging

station.

Station No. 2—Downstream side of Burke Avenue Bridge, Los Alto.s. Same location as the rated gaging station.

Station No. 3—25 feet from upstream side of bridge at Middlefieid Road— i.e., 25 feet from rated gaging station.

Station No. 4—At the intersection of Pine Lane (Coloff Road) with San Antonio Creek.

Measurements Made

—

Station
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PERCOLATION TESTS ON STEVENS CREEK

Location of Measuring Stations

—

Station No. 1—60 feet upstream from McLellan Road Bridge.

Station No. 2—10 feet downstream from first bridge above McLellan Road Bridge and near U. S. G. S. Gaging
Station.

Station No. 3—200 feet downstream from center of bridge at Stevens Creek Road.

Station No. 4—50 feet from upstream side of Homestead Road Bridge (virtually the same location as the rated
gaging station).

Station No. 4.\—200 feet downstream from Station No. 4 (measurement made at this point to ascertain the mag-
nitude of a diversion occurring between Stations Nos. 4 and 4A.

Station No. 5—In the Losse Ditch, 1,400 feet downstream from the Losse Dam or 150 feet upstream from Fre-
mont .\venue.

Measurements Made

—

Station
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PERCOLATION TESTS ON CALABAZAS CREEK

Location of Measuring Stations

Station No. 1—Under bridge at Prospect Road.

Station No. 2—Twenty feet from upstream side of a bridge crossing Calabaias Creek at a point due west from
intorsoction of Pierce Road with .Mountain View and Saratoga Highway.

Station No. 3—Fourth bridge on Pierce Road upstream from intersection of Pierce Road with Mountain View and
Saratoga Highway. Under bridge.

Station No. 4—50 feet upstrea.n from center line of bridge at Bollinger Road.

Station No. 5—300 feet upstream from center line of bridge at Stevens Creek Road.

Station No. 6—Under bridge at Homestead Road.

Station No. 7—20 feet from upstream side of bridge at San Francisco Highway.

Mea-iuremsnts Made

—

Station
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PERCOLATION TESTS ON CAMPBELL S.\RATOGA) CREEK

Location of Measuring Stations

—

Station No. 1— 10 feet upstream from Cox Avenue Bridge.

Station No. 2—1,080 feet upstream from Cox .\venue bridge.

Station No. S^Upstream Side of bridge at Cupertino, Saratoga Road—same location as the rated gaging station.

Station No. 4—440 feet downstream from center of Herriman .\venue.

Station No. 5— 1,400 feet downstream from center of Herriman Avenue at a private Road which fords the creek and
meets the Santa Clara-Saratoga Road at a point 2,100 feet south of the end of Fruitvale

Avenue (Odd Fellow .\venue) near the residence of .Mr. J. W. Cox.

Station No. 6—100 feet from upstream side of bridge at Cox Avenue. This is 60 feet upstream from Station No. 1,

as used in 1930.

Station No. 7—1,309 feet downstream from upstream side of bridge at Cox Avepue and 73 feet downstream from
the Sorosis flume.

Station No. 8—1,954 feet upstream from center of Bollinger Road bridge and just above the Pettit Dam.

Station No. 9—Under the Bollinger Road bridge.

Station No. 10—300 feet upstream from the center of the Peninsular Railroad bridge at Stevens Creek Road.

Station No. 11—500 feet upstream from center of Homestead Road bridge.

Station No. 12—300 feet upstream from center of bridge at San Francisco Highway.

Measurements Made

—

Station
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PERCOLATION TESTS ON CAMPBELL (SARATOGA) CREEK—Continued

Percolation Losses—

Test No."
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. PERCOLATION TESTS ON SAN TOMAS CREEK

(See also under "Percolation on San Tomas Creek and Tributaries")

Location of Measuring Stations

—

Statio.n .No. 1—390 feet from upstream side of bridge on Quito Road H mile below intersection of Quito Road with
the Saratoga-Los Gatos Road.

Station No. 2—350 feet downstream from the Peninsular Railroad bridge. Between two Eucalyptus trees on the

property of Mr. B. Jolimay and just below the junction of Wildcat Creek with the main chan-
nel of the San Tomas Creek.

Station No. 3—A diversion on the property of Mr. P. Silacci. 2,640 feet downstream from Station No. 2.

Station No. 4—Point of Complete absorption—January 24, 1932—below San Tomas Avenue and above Smith
Creek.

Measurements Made

—

SUtion
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PERCOLATION TESTS ON SMITH CREEK

(See also under "Percolation tests on San Tomas Creek and Tributaries")

Location of Measuring Stations

—

Station No. 1—West fork of Smith Creek at Pollard Koad (same as the rated gaging station employed in discharge

measurements).

Station No. 2—East fork of Smith Creek at Pollard Road (same as the rated gaging station employed in discbarge

measurements).

Station No. 3—On Smith Creek, 50 feet from downstream side of San Tomas Road bridge; bridge being 75 feet

north of Hazel Avenue.

MeMurements Made—

Station
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PERCOLATION TESTS ON LOS GATOS CREEK

Location of Measuring Stations

—

Station No. 1—300 fert ui^troam from coiitor of Cypress Avenue Bridge in the town of Los Gatos and on the prop-

erty of Mr. ("hius. DanieLi.

Station No. 2— 100 feet upstream from center of Cypress Avenue Bridge.

Station No. 3—Increment to tho flow of Los (iatos Creek at a point 1,350 feet downstream from center of Cypress
.\venue Bridge duo to overflow from the septic tank of the town of Los Gatos.

Station No. 4—4,200 feet downstream from center of Cypress Avenue Bridge (near gravel washer).

Station No. 5—At intersection of Lark Avenue with Los Gatos Creek.

Station No. 6—300 feet downstream from center line of Lark Ave.

Station No. 7—3,674 feet downstream from center line of Lark .\venue, or 180 feet upstream from Kirk Dam.

Station No. 8—In Kirk Ditch, 40 feet below beadgates, or 226 feet from Station No. 7.

Station No. 15—In Los Gatos Creek, 40 feet downstream from lower edge of concrete apron of old dam near Casey
Road. Edge of apron is approximately 60 feet downstream from center of Casey Road.

Station No. 16—In Los Gatos Creek 4,775 feet"upstream from center of Campbell Avenue Bridge, Campbell Avenue
being the principal east and west road through the town of Campbell.

Station No. 17—Point of complete absorption, January 8, 1932—about one quarter mile above Campl>eli .-Vvenue.

Station No. 18—Point of complete absorption, February 20, 1932—about one quarter mile below Campbell Avenue.

Measurements Made—

Station
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PERCOLATION TESTS ON LOS GATOS CREEK—Continued

Percolation Losses-

Test No.
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PERCOLATION TESTS ON GUADALUPE RIVER

Location of Measuring Stations

—

Station No. 1—0.0 mile upstream from .Xlmiuicii Road Bridge, near Coleman Avenue.

Station No. 2—1.0 mile upstream from .Vlamden Road Bridge, near Coleman Avenue.

Station No. 3—100 feet u|\stream from Almadcn Road Bridge.

Station No. 10—100 feet from uivstream side of Coleman Avenue Bridge across Guadalupe River approximately

two and one quarter miles above junction with .\lamitos Creek.

Station No. 11—708 feet upstream from downstream side of railroad bridge crossing Guadalupe River approxi-

mately 1.6 miles above junction with Alamitos Creek.

Station No. 12—20 feet from downstream side of railroad bridge referred to in description of Station No. 11.

Station No. 13—In the Masson Ditch, 20 feet dowiLstrcam from the headgatcs. Hcadgates are on north bank of

Guadalupe River, 75 feet from downstream side of railroad bridge referred to in description

of Station No. 11.

Station No. 14—1,972 feet from downstream side of railroad bridge referred to in description of Station No. 11.

Station No. 16—Immediately below the junction of Alamitos Creek and Guadalupe River.

Station No. 17—240 feet upstream from center of Downer Avenue Bridge across Guadalupe River.

Station No. 18—2,076 feet downstream from center of Downer Avenue Bridge.

Station No. 19—3,688 feet downstream from center of Downer Avenue Bridge.

Station No. 20—5,506 feet downstream from center of Downer Avenue Bridge.

Station No. 21—545 feet upstream from center line of Branham Lane (no bridge at Branham Lane).

Station No. 22—This station is a pump diverting water from Guadalupe River at a point 900 feet downstream

from center line of Branham Lane.

Station No. 23—4,805 feet downstream from center line of Branham Lane.

Station No. 24—Point of complete absorption January 29, 1932—just above Branham Lane.

Station No. 25—Point of complete absorption February 20, 1932—about one-half mile below Hillsdale Avenue.

Station No. 26—Point of complete absorption February 21, 1932—2,800 feet below Branham Lane.

Station No. 27—Point of complete absorption March 11-12, 1932—3,487 feet downstream from railroad bridge

referred to in description of Station No. 11.

Measurements Made

—

Station
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PERCOLATION TESTS ON GUADALUPE RIVER—Continued

Percolation Losses-
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PERCOLATION TESTS ON ALAMITOS CREEK

Location of Measuring Stations -

SiATioN No. :! 100 fret upt>trcaro from Almadcn Road bridge on (juadalupc River.

Station No. 4—150 feet ujistream from downstream side of railroad bridge crossing Alamitos Creek approximate-

ly one mile below McKeen Road and two miles above Redmond Avenue.

Station No. 5— 12 feet downstream from susiiension footbridge on property of C. Pfciffer, or 3,200 feet from down-

stream side of railroad bridge referred to in description of Station No. 4.

Station No. 6—Downstream side of wooden bridge leading to stone quarry, ,5,067 feet from downstream side of

railroad bridge referred to above.

Station No. 7—657 feet downstream from Station No. 6.

Station No. 8—1,057 feet from downstream side of stone quarry bridge referred to in description of Station No. 6.

Station No. 9—10 feet upstream from U. S. G. S. gaging .station on Alamitos Creek.

Station No. 16—Immediately below the junction of Alamitos Creek and Guadalupe River.

Measurements Made

—

Station
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PERCOLATION TESTS ON COYOTE RIVER (MADRONE TO COYOTE)

Location of Measuring Stations

—

Station No. 4—At cable near V. S. G. S. gaging station at Madrone; i. e., 460 feet upstream from Cochran Road
bridge. Stages were read on staff near cable.

Station No. 5—8,955 feet downstream from Station 4. or approximately 0.4 miles upstream from intersection of

Burnett School road prolonged with stream bed.

Station No. 6—.\t the intersection of the stream bed with a line parallel to Kirby .Avenue and meeting the Monterey
Highway at a point 1,710 feet northwesterly from Kirby .\venue.

Station No. 7—.\t the intersection of the stream bed with a line making right angles with the Monterey Highway
and meeting the highway at a point 3,170 feet southeasterly from Palm .\venue.

Station \o. 8

—

Xt the intersection of the stream bed with a line making right angles with the Monterey Highway
and meeting the highway at a point 2,110 feet northwesterly from Palm .\venue.

Station No. 9— .\t the intersection of the stream bed with a line making right angles with the Monterey Highway
and meeting the highway at a point 7,920 feet northwesterly from Palm .\venue.

Station No. 10—.\t the intersection of the stream bed with a line making right angles with the Monterey Highway
and meeting the highway at a point 12,670 feet (2.4 miles) northwesterly from Palm .\venue.

Station No. 11—.\t the intersection of the stream bed with a line making right angles with the Monterey Highway
and meeting the highway at a point 1,850 feet southeasterly from intersection with Metcalf
Road.

Station No. 12—.\t the intersection of the stream bed with a line making right angles with the Monterey Highway
and meeting the highwav at a point 1,850 feet northwesterly from intersection with Nletcalf

Road.

Station No. 13—.\t Metcalf Road bridge.

Station No. 14—Point of complete absorption—March 22, 1932, one-half mile below Metcalf Road.

Measurements Made—
i

Station
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PERCOLATION TESTS ON COYOTE RIVER (MADRONE TO COYOTE)—Continued

Percolation Losses

—

Test No.'
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PERCOLATION TESTS ON COYOTE RIVER (COYOTE TO SAN JOSE)

Location of Measuring Stations—

Station No. 1—At Story Road. Wading station.

Station No. 2—At Tuliy Road. Suspension and wading.

Station No. 3—At Ford Road. Suspension and wading.

Station No. 13—At Metcaif Road. Suspension measurements made from bridge; wading measurements made
about 500 feet downstream, near weir at intake of Heinlcn Ditch.

Station No. 15—Wading station on Heinlen Ranch, 5,794 feet downstream from Station No. 13, and about 200
yards upstream from the Heinlen residence.

Station No. 16—At Tennant Avenue. Wading station.

U. S. G. S. Gaging .Station at Edcnvaic at "The Narrows." Stages for this station are read on
inclined-itaff gage near residence of J. H. Swickard. The gage is 1,145 feet downstream from

the cable station.

Station No. 17—.\t Hellycr Road. Suspension and wading.

Station No. 18—.At Singleton Road. Wading station.

Station Xo. 19—.\t Ea-st Santa Clara Street, San Jose.

Measurements Made

—

Station
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PERCOLATION TESTS ON COYOTE RIVER (COYOTE TO SAN JOSE)—Continued

Measurements Made—Continued

SUtion
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PERCOLATION TESTS ON DRY CREEK

Location of Measuring Stations^

Station No. 1—At wooden bridge one mile by road south of town of Evergreen.

Station No. 2—At Cadwallader Avenue Bridge.

Station No. 3—674 feet upstream from Tully Road.

Station No. 4—2,100 feet upstream from Tully Road.

Diversion No. 4A—300 feet downstream from Station No. 4.

Station No. 5—Point of complete absorption at 4.00 p.m. on February 12, 1932—at Tully Road.

Measurements Made

—

Station
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PERCOLATION TESTS ON PENITENCIA CREEK

Location of Measuring Stations

—

Station No. 1—Downstream side of Capitol Avenue Bridge.

Station No. 2—550 feet upstream from end of White Road.

Station No. 3—Measurement in ditch at concrete dam, 300 feet upstream from Noble .\venue Bridge.

Station No. 4—JO feet upstream from second Peninsular Railway bridge above Toyon Avenue.

Station No. 5— 1,320 feet upstream from Noble .Avenue Bridge.

Station No. 6—150 feet upstream from Piedmont Road Bridge.

Station No. 7—385 feet downstream from Penitencia Road Bridge.

Station No. 8—In concrete lined diversion ditch, near intake. Dam supplying ditch is 954 feet downstream from

Penitencia Road Bridge.

Station No. 9—2,215 feet upstream from Noble Avenue Bridge.

Station No. 10—Point of complete absorption—January 9, 1932. About opposite \STiite Road.

Station No. 1
1—Waste at dam.

Station No. 12—Point of complete absorption—January 27, 1932. .About 0.1 of mile below Capitol Avenue.

Measurements Made

—

Station
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PERCOLATION TESTS ON BERRYESSA CREEK

Location of Measuring Stations

—

Station No. 1— 100 feet upstream from Piedmont Road.

St.\tios No. 2— 1,065 feet upstream from Morrill Road.

Station N'o. 3—Downstream .side of Capitol .\venue Bridge, about 200 feet upstream from Oakland Highway.

Measurements Made -

Station
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PERCOLATION TESTS ON MASSON DITCH

Location of Measuring Stations

—

Station No. 13—20 feet from hcadgates on north Kink of Guadalupe River; 75 feet downstream from railroad

bridge; about 1.6 miles above confluence of .Mamitos Creek.

Station No. 1—3.060 feet measured along the ditch from the headgates and just below junction with branch ditch.

Station No. 2—In branch ditch 321 feet from junction with main ditch near Station No. 1.

Station No. 3—Point of complete absorption in branch ditch below Station No. 2. Kn irregular area immediately

below illation No. 2.

Station No. 4—Point of complete absorption in main ditch 600 feet below Station No. 1.

Measurements Made

—

Station
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RAINFALL PENETRATION IN THE SA2iTA CLARA VALLEY
By O. A. Taylok

April, 19:10.

A general survey of tlie Santa Clara Valley was made April t to ti, 1930, with

regard to the possibility of direct penetration of rainfall on the valley floor. Thirty-

one holes were drilled and notes taken on iiiDistiire conditions and soil type. It

was inte!idfd that -samples be obtained to depths of twenty-four feet but this was not

always possible as rook fragments were usually encountered that liniited tln' (U-iJth

of the hole. The data from each location are appended.
The soil on the valley floor is generally of a loam or heavier texture, riant

roots penetrate to considerable depths and create a large deficiency in soil moisture

at the end of the .smnmer season. This is especially true in deciduous orchards
which predominate on the valley floor. Veihmeyer, (Veihmeyer, F. J., Some Factors
Affecting the Irrigation Requirements of Deciduous Orchards, Hilgardia Vol. 2, No.
6, January, 1927, Page 157, Table 5) indicates that the fall deficiency in soil

moisture below field capacity in mature prune orchards is very close to 12 acre-

inches per acre in the upper 12 feet of soil. Cover crops are usually grown during
the winter, and the loss by evaporation and transpiration during the rainy seas(jn

is probably not less than 8 acre-inches per acre. It would seem therefore that

upwards of 20 inches of rain would be required before direct penetration of rain is

at all likely to occur in the deciduous orchards of this area.

A certain few heavily irrigated orchards were found to be wet through the

full depth of the root zone, but mucli of the deep i>ercolation here should be charged
to return waters resulting from over Irrigation. The soil is deep ; the crops are
mainly deep rooted deciduous ; the topography is relatively flat ; and considering

these factors irrigation practice sliould be such that practically all of the normal
rainfall available for storage is held within the root zone.

Cover crops that are. left until late in March consume a large amount of

moisture. It was estimated that some of the cover crops would use upwards of

3.0 acre-inches per acre per month in the late spring. It is obvious then that

cover crops left in after the middle of February must necessarily have a consid-

erable cost of water charged against them.

Samples in the Milpitas Area, seven miles north of San Jose, showed no dry
soil within the root zone. However, the soil in that area is typically a heavy clay,

so that it is questionable if rainfall penetrates through to the pumping stratas.

In conclusion, it is thought that normal rainfall on the Santa Clara Valley

floor does not contribute materially to the undei'ground water Kui)ply by direct

penetration through the root zone. A more beneficial use of the water supply from
rainfall should be secured by discing in the co\er crops earlier, even though it be

at the exjjense of some fertilizer value.

Tests of Penetration *

TEST 1

Leroy Anderson peach orchard, located G miles southwest of San Jose. Rain
to date 11.83 inches. Xot irrigated since summer 1929. Hole No. 1 located on
north side of drive half way in to hou.se. Depth of rainfall penetration not apparent.

0-17 feet—moist clay loam
17—18.5 feet—partly dry gravel and sand

TEST 2

Hole Xo. 2, located two trees west f>f Hole No. 1. Depth of rainfall iienetration

not apparent.

0— 6.5 feet—moist clay loam
6.5—13.0 feet—partly moist loam with sf)me gravel

13.0-17.0 feet—partly dry gravel and sand

• Survey conducted by A. T. Mitchelson, Frank Adams, Leroy Anderson, J. E.
Christiansen and C. A. Taylor.
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TEST 3

Hole No. 3, located on north side of drive near house. Depth of rainfall pene-

tration not apparent. Probably below root zone.

0- 9.0 feet—moist clay loam
9.0-13.0 feet—moist clay loam with some gravel

13.0-17.0 feet—moist gravel and sand

TEST 4

Payne barley field, located 7 miles southwest of San Jose. Rain to date about
12.5 inches. Not irrigated. Barley is 6—8 inches high. Penetration of rain := 3.5 feet.

0— 3.5 feet—moist clay loam
3.5— 8.0 feet—dry clay loam
8.0-10.0 feet—partly moist clay loam i

10.0—18.0 feet—moist clay loam
18.0—20.0 feet—moist sandy loam with gravel
20.0-22.0 feet—generally moist gravel and sand with small dry strata

of sand at 21.0 feet

TEST 5

Congress Junction triangle of grass and brush land, located 8 miles southwest
of San Jose. Rain to date 13.42 inches (gage at Hopt^well Ranch I mile south).

Depth of i-ainfall penetration not apparent. Probably below root zone.

0- 4.0 feet—moist loain with gravel
4.0-12.0 feet—moist gravel and coarse sandy loam
12.0-17.0 feet—moist gravelly loam \

i

TEST 6

E. R. Gates prune orchard, located 1 mile east of Saratoga. Rain to date

19.7 inches. Not irrigated. Penetration of rain := 10.0 feet.

0— 3 feet—moist loam
3.0—10.0 feet—moist sand and sandy lojim

10.0-17.0 feet—dry loam sand
17. (t—22.0 feet—partly moist clay

TEST 7

D. Carmichael prune orchard, located 1 mile north of Saratoga. Rain to date
probably about 20 inches. Not irrigated. Penetration of rain r-r: 11.5 feet.

0- 4.0 feet—moist loam
4.0-11.5 feet—moist gravelly loam and some sand

11.5-12.0 feet—dry gravelly sand

I

TEST 8

H. Moser prune orchard, located 3 miles north of Saratoga. Rain to date 14.G

Inches. Not irrigated. Penetration of rain is apparently about 7.5 feet.

0- 7.5 feet—moist loam
7.5—14.0 feet—partly dry loam with gra\el

14.0-17.0 feet—partly moist clay loam

TEST 9

Apricot orchard, li miles west of Westside (10 miles west of San Jose).

Rain—no data. In igation—no data. Penetration of rain held up by clay layer

at 7.0-7.5 feet.

0- G.O feet—moist loam
6.0— 7.0 feet—wet loam (some free water)
7.0- 7.5 feet—moist clay

7.5-11.6 feet—partly moist sandy loam

TEST 10

Wood apricot orchard, located 11 miles west of San Jose. Rain—no data. Irri-

gated March 26-30, 1930. Penetration of rain not apparent.
0-10.0 feet—moist loam

10.0-17.0 feet—moist gravel and sand with some loam

t
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TEST 11

Apricot orchard, at Third Street and Campbell Avenue, Campbell. Rain to date

9.7 inches. Irrigated occasionally in small basins. Sample taken on center line

away from effect of basins. Penetration of rain = 3.0 feet.

0- 3.0 feet—moist loam
3.0-18.0 feet—dry loam

TEST 12

Apricot and prune orchard, located 1 mile west and J mile south of Campbell.

Rain to date probably about 9.7 inches. Not irrigated this winter. Penetration of

rain = 4.0 feet.

0— 3.0 feet—moist loam
3.0- 4.0 feet—wet clay loam
4.0— 6.0 feet—dry clay loam

TEST 13

Prune orchard, located 1 mile west and J mile south of Campbell. Rain to date

probably about 9.7 inches. Irrigated March 10—14, 1930. Depth of water applied :=

18.5 acre-inches per acre. Penetration of rain not apparent due to excessive irrigation.

0- 3.0 feet—moist loam with some gravel

3.0—14.0 feet—moist coarse gravelly loam and sand
14.0-17.0 feet—wet coarse gravelly loam and sand, considerable free

water

TEST 14

Farrington cherry orchard, located 4 miles south of San Jose. Rain—no data.

Heavily irrigated. Penetration of rain not apparent.
0— 9.0 feet—moist loam

9.0-16.0 feet—wet loam, some free water

TEST 15

Variety deciduous orchard (Farrington's), located 4 miles south of San Jose.

Rain—no data. Usually gets light spring irrigation. Penetration of rain = 3.0 feet.

0- 3.0 feet—moist loam
3.0-18.0 feet—dry locm

18.0-24.0 feet—partly dry loam

TEST 16

E. Howes prune orchard, located 7 miles south of San Jose. Rain to date 13.85

inches. Not irrigated. Penetration of rain is below 10 feet.

0— 2.0 feet—moist loam
2.0-10.0 feet—moist gravelly loam

TEST 17

Apricot and prune orchard, located on Branheim Road, 7 miles south of San
Jose. Rain to date probably about 13 inches. Not irrigated. Penetration of rain is

probably about 5 feet.

0— 3.0 feet—moist loam
3.0- 4.0 feet—partly moist clay

4.0— 5.0 feet—partly moist gravelly loam
5.0-12.0 feet—dry loam
12.0-13.0 feet—dry clay loam

TEST 18

Oat field l mile east of Milpitas (7 miles nortli of San Jose). Rain to date

about 9.5 Inches. Penetration of rain held up by tight clay probably about 6 feet.

0- 6.0 feet—wet clay

6.0-13.0 feet—moist clay

TEST 19

Pear orchard, located 1 mile west of Milpitas. Rain to date 9.5 inches. Irri-

gated with four G-inch irrigations per year. Penetration of rain held up by tight clay.

0— 3.0 feet—moist loam
3.0- 4.0 feet—wet loam
4.0— 5.0 feet—wet sand, free water
5.0-17.0 feet—wet clay

9—3390
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TEST 20

Weed field at Pacific Gas and ICleotiic .station, J mile west of Milpitas. Rain to

date 9.5 inches. Penetration of rain held up by tight clay.

0- :!.0 feet—moist loam
3.0-13.0 feet—wet clay, freo water

TEST 21

-Apricol oichard, located at Htiryessa, 4 miles northeast of San Jose. Rain to

date S.StS inches. Not irrigated. Penetration of rain=:3.7 feet.

0- 3.7 feet—moist loam
3.7- 7.5 feet—dry gravelly loam and .^^and

7.5-11.0 feet—partly dry loam
11.0-13.0 feet—partly moist lo;im

TEST 22

Grass and weed land located at San .lose Airpf)rt, 4 miles northeast of San Jose.

Rain to date i)robably about 9.0 inches. Penetration of rain =r 6.0 feet.

0- 3.0 feet—moist loam with gravel

3.0- 6.0 feet—moist gravelly sand with some loam
fi.n-in.O feet—dry gravelly sand with some loam

TEST 23

John Fair prune orchard, located 4 miles southeast of San Jose. Rain to date

probably about 9.5 inches. Three to 4 irrigations applied per year. Xone since July,

1929. Penetration of rain not apparent.

0- 7.0 feet—moist clay

7.0-13.0 feet—moist sandy loam
13.0-17.0 feet—moist loam
17.0-24.0 feet—wet clay

TEST 24

II. .lohiisoii iirune orchard, located 8 miles southeast of San Jose. Rain to

rlatt—no data. In-igatcd in spring of 1929. I'enetration of rain 2.7 feet.

(I- 2.7 feet—moist clay loam
2.7-10.0 feet—dry clay loam
10.0-11.0 feet—partly dry clay loam
11.0-15.0 feet—moist clay loam
15.0-17.0 feet—wet clay

17.0-18.0 feet—moist clay I'lam

18.0-22.0 feet—wet clay

TEST 25

F. Brown prune orchard, located near Perrys, 5 miles northwest of Morgan Hill.

Rain to date about 12 inches. Not irrigated. Penetration of rain = 5.0 feel.

0- 5.0 feet—moist clay loam
5.0-10.0 feet—dry loam

10.0-11.0 feet—dry gravel

TEST 26

Rosso prune orchard, locatt-d 1 .^ milts imrili of Morgan Tlill. Pain to date—no

data. Irrigated in summer of 1,929. rciu-lration of rain jji-olialdy bcl.iw inot zone.

(I -14.(1 feet—moist gravelly .sanily loam

1 4.0-1 S. (I feet—moist clay loam

TEST 27

Prune orchard, located :; miles .south of Morgan Hill. Rain to date probably

al.oiil LM Inrhes. .Vol irrigated. Penetration of rain appaniilly about 14 feet.

(I 14.(1 fe»>t—moist gravelly sandy loam

14.0-1(1.0 feet—moist clay; proimbU- not wet from this year's rain

TEST 28

Prune orchard, located 1 mile ea.st of Gilroy. Rain—no data. Penetration of

rain not apparent. Probably below root zone.

0- 9.0 feet—moist clay

(
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TEST 29

I'riuii" oi'diiird, L'l milos cast <>t' liilro.v. Kain—no data. Pt'iiftral inn of rain-

CO l"«et.

0-6.0 feet—moist clay

fi.O-!I.O feet—iiartly dry clay

TEST 30

Scaglione prune orchard, located 1 I miles east of Gilroy, along Pacheco Road.
Hole No. 1. Rain to dale !t.4(i inolics. Irrisated in fall of 1929. Penetrati(jn of

rain ^^ 4.5 feet.

0— 4.5 feet—moist silt loam
4.5- 9.0 feet—dry silt loam

TEST 31

Hole No. 2, .', mile ea.st of Hole No. 1. I'enetration of rain m 5.5 feet.

0— 5.5 feet—moist silt loam
5.5-10.0 feet—partly dry silt loam

10.0-15.6 feet—partly moist silt loam
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1-G-No. 1. TOM SILVA

Location and description— ISO feet northwest of Central Avenue and 0.3 miles northeast from San Francisco Highway.
Deep well turbine.

Reference point — Him of hole in flange, 12 inches above ground.

Elevation of reference point -47.0. .\iicroid by Division of Water Hciourcco.

Use -Domestic andirrigation.

Depth -90 feet.

Tibbetts & Kieffer Well No. 164—About five-eighths mile southeast. Kiev, of R. P., 40.5.

Remarks—Nearest log, T. K. Nos. 170 and 171.

Date
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2-H-No. 3, H. N. SCHROEDER

Location and description—250 feet south of Almond Avenue and 0.6 miles west of junction with El Monte Avenue. Deep
well turbine.

Reference point—Center of gauge, 9 inches above concrete and 12 inches above ground.

Elevation of reference point—150.0, Aneroid by Division of Water Resources.

Use—Domestic and irrigation.

Depth—420 feet.

Tibbetts & Kieffer Well No. 196—About one-half mile southeast. Elev. of R. P., 182.0.

Date
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2-G-No. 5. K. NISHI

Location and description—300 feel west of Sterlin Road and 1^ miles south of Charleston Road—Mountain View. Deep
well turbine.

Reference point— Edge of hole about 8 inches above ground.

Elevation of reference point—52.5—.\neroid by Division of Water Resources.

Use—Irrigation.

Depth—Not known.

Tibbefts & Kieffer Well No. 240—About one-eighth mile north. Elev. of R. P., 55.47.

Remarks -Nearest logs, T. K. Nos. 229 and 242.

Date
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3-H-No. 7, V. PAPAZIAN

Location and description 300 feet north of Central Avenue and 0.2 miles cast of Springer Road (in garage) old well,

open casing.

Reference point—Top of casing at ground level.

Elevation of reference point— 143.28 Aneroid by Dinsion of Water Resources.

Use— .\bandoned.

Depth—Not known.

Tibbetts & Kieffer Well No. 199 Same as 3-H-No. 7. Elev. of R. P., 143.28.

Date
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3-H-No. 9. BUBB ESTATE

Location and description 50 feet west uf Grant Koa<l and 200 feet iiortb of bubb .\venue. Deep well turbine.

Reference point— Rim of hole, northwest «ide of flange, 18 inches above ground.

Elevation of reference point—147.0, Aneroid by Division of Water Resources.

Use—Irrigation.

Depth—323 feet.

Tibbetts & Kieffer Well No. 222—About one-half mile northeast. Elev. of U.P., 125.88

U. S G. S. Well No. 1774—Ie probably identical with 3-H-No. 9. Elev. of R. P., 144.05.

Date
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3-G-No. 11, S. NISHIURA

Location and description— 175 feet east of Whisman Avenue and one-half mile north of Southern Pacific R. R. crossing.

Deep well turbine.

Reference point—Rim of hole in flange, 18 inches above ground.

Elevation of reference point— 77.0, Aneroid by Division of Water Resources.

Use—Domestic and irrigation.

Depth—150 feet.

Tibbefts & Kieffer Well No. 257—About three-quarter mile southwest. Kiev, of R. P., 107.52.

Remarks— Nearest log T. K. No. 283.

Date
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3-H-No. 13. A. H. BERGSTROM

Location and description .'iOO feet east of Mira Monte Avenue and 1,100 feet north of Fremont Avenue, 125 feet ea.st

of IVriuaiii'iito Creek. Deep well turbine.

Reference point - Him of hole in flange, 6 inches above ground.

Elevation of reference point—218.5, Aneroid by Division of Water Resources.

Use—Domestic and irrigation.

Depth—450 feet.

Tibbetts & Kieffer Well No. 200—About one-half mile northwest. See 3-H-No. 6.

Date



1
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3-H-No. 15. P. H. FRETZ

Location and description—40 feet west of Orant Road and 550 feet north of Fremont .\venue. Deep well turbine and
Ki'wani'O automatic.

Reference point—Center of gauge, 3 inches above concrete floor and 7 feet below ground.

Elevation of reference point -205 0, Aneroid by Division of Water Resources.

Use—Domestic.

Depth—603 feet.

Tibbetfs & Kieffer Well No. 201 -.\bout one-quarter mile southwest. See 3-H-No. 14.

Date
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3-H-No. 17. PERMANENTE ORCHARD COMPANY

Location and description—800 feet ea.st of Mira Monte .\venue and 600 feet north of Berry Avenue, produced. Deep
well turl)iiic.

Reference point— I<ower edge of bole cut in ca-sing.

Elevation or reference point 182.5, Aneroid by Division of Water Resources.

Use— Irrigation.

Depth—465 feet.

Tibbetts & Kieffer Well No. 200—About three-eights mile east. See 3-H-No. 6.

Date
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3-H-No. 19. CHAS. B. ESCOLLE

Location and description—40 feet north of Levin Avenue and 0.45 miles east of Grant Road. Windmill.

Reference point—Hole in cover of casing at ground level.

Elevation of reference point—167.5, Aneroid by Division of Water Resources.

Use—Domestic.

Depth— 174 feet.

TIbbetts & Kieffer Well No. 213—About one-quarter mile southeast. Elev. of R. P., 174.61.

Date
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3-F-No. 21. JOSEPH EASTWOOD

Location and description—50 feet north of Mountain Viow-Alviso Road and 900 feet east of end of Bernard (Bernardo)
Avenue. Deep well turbine.

Reference Point^^oncrete floor of pump house at ground level.

Elevation of reference point—69.5. Aneroid by Division of Water Resources.

Use — Irrigation.

Depth—Vnicnown.

Tibbettsand Kieffer Well No. 356—.\bout three-eighths mile east. Elev.of R. P., 66.15.

Date
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4-H-No. 23. KING RANCH

Location and description—One-half mile east of Grant Road and one-third mile south of Fremont Avenue. Deep well
turbine.

Reference point—Center of gauge, 12 inches above ground.

Elevation o, reference point -218.0. .•Vneroid by Division of Water Resources.

Use—Irrigation.

Depth -404 feet.

Tibbetts and Kieffer Well No. 303—About one-half mile southeast. Kiev, of R. P., 237.14.

Remarks -Early Spring capacity of 4-H-No. 23, is 500 g. p. m.; later in Spring, yield is diminished to 200 to 300 g. p. m.
Yield, seven years ago is reported as 900 g. p. m.

Date
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4-H-No. 25. OAK AVENUE WATER COMPANY

Location and description 30 feet north of center line of Oak .\veiuic, 0.35 mile east of Truman Avenue and 0.85 mile
oa.st of (Irani Koail. Deep well turbine.

Reference point -Center of guage 2 inche-s above concrete and 6 inches above ground.

Elevation of reference point— 197.5, Aneroid by Division of Water Resources.

Use—Irrigation.

Depth -550 feet.

TIbbetts A Kieffer Well No. 297-About one-quarter milesouthea.st. See 4-H-No. 26.

Date
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4-H-No. 27, H. G. STELLING

Location and description - 2,500 feet west of Holleiibeck Avenue and 0.3 mile north of Fremont .\venue. Deep well
turbine.

Reference point—Rim of hole in flange, near ground level.

Elevation of reference point-183.0, Aneroid by Division of Water Resources.

Use—Irrigation.

Depth—350 feet.

Tibbetts & Kleffer Well No. 297 -About three-eighths mile west. See 4-H-No. 26.

U. S. G. S. Well No. 1749-13 possibly same as 4-H-No. 27. Elcv. of R. P. 183.0.

Date
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4-G-No. 29. L. E. BOCKS

Location and description 30 feet east of Hollenbeck Avenue and one-half mile south of San Francisco Highway. Deep
well turbine.

Reference point -Rim of hole in flange.

Elevation of reference point— 148.0, .\ncroiii by Division of Water Resources.

Use— Irrigation.

Depth—Unknown.

Tibbettsi Kieffer Well No. 33S-About one-half mile east. Elev.of R.l'. 135.11.

Date
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4-H-No. 31, V. ARONSON

Location and description—500 feet south of Homestead Avenue and SO feet east of Peninsular Railway about 350 feet

northwest of Stevens Creek. Open casing.

Reference point—Top of casing at ground level.

Elevation of reference point—284.0, .\neroid by Division of Water Resources.

Use—Not in use.

Depth—400 feet!

Tibbetfs & Kiefter Well No. 204 -About one-eighth mile northwest. Kiev, of R. P., 274.30.

Date
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4-G-No. 33. B. K. BRILL

Location and description 150 feet southeast of Murphy Avenue (Sunnyvale) and 176 feet northeast of old San Francisco
Highwav . Depp well turbine.

Reference point Uim of hole in Hangc about 12 inches above ground.

Elevation of reference point 124.0, Aneroid by Division of Water Resources.

Use—Domestic and irrigation.

Depth 175 feet.

Tibbetts & Kieffer Well No. 410—About three-eighths miles northwest. Kiev, of R. P.. 1 18.35.

Remarks—Nearest log. T. K. No. 409.

Date
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4-F-No. 35, M. GARCIA

Location and description—50 feet north of Taylor Avenue and 525 feet cast of Fair Oaks Avenue (Sunnyvale). Deep
well turbine in old pit.

Reference point—Lower surface of flange about 12 inches above ground.

Elevation of reference point—56.5, Aneroid by Division of Water Resources.

Use—Domestic and irrigation.

Depth—80 feet.

Tibbets & Kieffer Well No. 400 -About one-eighth mile west. Elev. of R. P., 62.63.

Remarks- Nearest log, T. K. No. 401.

Date
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4-l-No. 37. T. PUTNAM

Location and description 1.9 miles west of Saratoga-Mountain View Road and 30 feet south of McLelian Road, on east

b-ink of Stevens Creek. Test well open casing.

Reference point—Top of casing, 12 feet south of well in use.

Elevation of reference point—339.5, Aneroid by Division of Water Resources.

U8»—Test well.

Depth—Unknown.

Tibbefts and Kieffer Well No. 304—.\bout seven-eighths mile northeast. Elev. of R. P., 324.90.

Date
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5-H-No. 39, A. r. SCHERMERHORN

Location and description—80 feet south of Stevens Creek Road and 60 feet west of Steliing Roid. Deep well turbine.

Reference point Kim of measuring hole to and including January 25, 1930; then top of casing.

Elevation of reference point-269.5 to and including January 25, 1930; 269.1 thereafter; .\neroid by Division of Water
ncsoi;rco.<.

Use—Irrigation.

Depth—Unknown.

Tibbets & Kieffer Well No. 306 -About three-eighths mile northwest. See 4-H-No. 32.

Date
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5-H-No. 41. LEIB ESTATE

Location and description—0.35 miles north of Stevens Creek Road and 75 feet ca^t of prolongation of Stelling Road.
Dwp well turbine.

Reference point —Center of gauge, 12 inches above ground up to and inchiding January 6, 1931; then edge of hole beside
air line, about 2 inches above ground.

Elevationof reference point—266.5 up to and including January 6, 1931; then 265.7; Aneroid by Division of Water
Resources.

Use—Irrigation.

Depth—500 feet.

Tibbetts and Kieffer Well No. 306 -About one-quarter mile west. See 4-H No. 32.

Date
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4-H-No. 43. F. P. McCRAY

Location and description— 180 feet east of Saratoga-Mountain View Road and 0.4 miles north of Homestead Road; oppo

.<itp end of .\lberta Road. Deep well turbine.

Reference point—Center of gauge, 12 inches above concrete floor up to and including December 17, 1930; then top of

1-beam.s.

Eltvation of reference point— 186.9 up to and including December 17, 1930; then 186.3, Aneroid by Divi.sion of Water

Hp.<oiircc.s.

Use—Irrigation.

Depth—606 feet.

Tibbetts and Kleffer Well No. 324—Is identical with 4-H-No. 43. Kiev, of R. P., 185.87.

Date
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5-F-No. 45. H. A. WOOLSEY

Location and description 500 feet east of Lawrence Road and 1,425 feet south of Agnew Road. Deep well turbine.

Reference point—Top of casing, ground level.

Elevation of reference point—42.5, Aneroid by Division of Water Resources.

Use—Domestic and irrigation.

Depth -300 feet.

Tibbefts & Kieffer Well No. 497 -About three-eighths mile south. Kiev, of R. P., 52.5.

Remarks Nearest log, T. K. No. 503.

Date
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5-E-No. 47. DORA IRWIN

Location and description—30 feet cast of Agnew Road, at bend, 0.35 mileseast of Coffin Road and on center line of Agnew
Road produced cast. Deep well turbine.

Reference point—Rim of hole in flange, at ground level.

Elevation of reference point—31.5, Aneroid by Division of Water Resource^.

Use—Irrigation.

Depth— 175 feet.

Tibbetts & Kieffer Well No. 528-About 0.35 miles west. See 5-E-No. 46.

Date
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5-l-No. 49. J. LANNIS

Location and description -50 feet south of Prottpcct Road and 0.2 miles west of Cupertino-Saratoga Road. Deep well

turbine.

Reference point Him of hole in flariKe at ground level.

Elevation of reference point 321.0, .\nrroid by Division of Water Rtsourecs.

Uw— Domestic and irrigation.

Depth—465 feet.

TIbbetts & Kieffer Well No. 316 -About three-quarter mile northeast. See 5-I-No. 50.

Date
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5-l-No. 51. FRANK WHITE

Location and description— 1,100 feet due south of Bollinger Road from a point 500 feet west of intersection with Blaney
.\ venue. Deep well turbine.

Reference point -Top .surface of 3}^ .\3J^ foot steel plate on concrete foundation.

Elevation of reference point—248.5, Aneroid by Division of Water Resources.

Use—Irrigation.

Depth—449 feet.

Tibbetts & Kieffer Well No. 316 .\bout one-half mile southwest. See 5-I-No. 50.

Date
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5-G-No. 53. V. ANELLO

Location and description 75 feet ea.st of Wolf Hoad and 350 feet north of Homestead Road. Deep well turbine.

Reference point -Top of me:v<uring hole near ground level.

Elevationofreferencepoint-l58.5,.\neroid by Division of Water Resources.

Use—Irrigation.

Depth—585 feet.

TIbbetfs & Kieffcr Well No. 423—.\bout three-eighths mile northwest. Elev. of R. P., 154.00.

Remarks—Near logs, T. K. Nos. 424, 427 and 458.

Date
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5-G-No. 54a, W. S. BENNETT

Location and description—30 feet west and 10 feet south of 5-G-No. 54. Deep wel! turbine.

Reference point -Top of ca-^ing 1 .0 foot above ground.

Elevation of reference point— 109.0, Aneroid by Division of Water Resources.

Use—Domestic and irrigation.

Depth—Unknown.

Remarks-This well substituted for 5-G-No. 54.

Date
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5-G-No. 56. A. A. NASCIMENTO

Location and description 40 feet cast of Lawrence Road and 0.55 miles north of Snn Fraiici.sco Uighway. Deep well
tiirl>iric.

Reference point -Him of hole in flange at ground level.

Elevation of reference point -81.0..\ncroid by Division of Water Resources.

Use -Irrigation.

Depth—530 feet.

Tibbetts & Kieffer Well No. 480 -About one-quarter mile southwest. See 5-G-No. 44.

Date
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5-D-No. 58. LAURIDSON BROS.

Location and description tiO feet north of .\lviso-Milpitas Road and 0.5 miles west of Coyote River Bridge. Domestic
well and tank.

Reference point -Top of casing about ground level.

Elevation of reference point— 20.0, Aneroid by Di\'ision of Water Resources.

Use—Domestic.

Depth—Unknown.

Tibbetts & Kieffer Well No. 783—About one-half mile south. Elev. of R. P., 27.49.

Date
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6-l-No. 60. I. S. MclNTYRE

Location and description 1,810 feci south of Prospect Road and 175 feet east of Langtry Avenue. Deep well turbine.

Reference point -Top of casing 6 inches above ground.

Elevation of reference point—297.0, Aneroid by Division of Water Resources.

Use -Irrigation.

Depth -250 feet.

Tibbetts and Kleffer Well No. 443—About one-half mile northea.st. See 6-I-No. 75.

Date
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6-H-No. 62, F. W. TANTAU

Location and description—30 feet north of Bollinger Road and 600 feet west of Johnson .Vvenue. Open casing in pit.

Reference point—Top of 10 inch casinginsoutheast corner of pit, about 120 feet deep.

Elevation or reference point—89.0, .•Oneroid by Division of Water Resources.

Use Irrigation.

Depth -585 feet.

Tibbetts & Kieffer Well No 449—.\bout one-quarter mile west. See 6-H-No. 61.

Date
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6-H-No. 63, MRS. W. M. SCOTT

Location and description 40 feci ca.st of Doyle Road and 0.7 miles south of Stevens Creek Road. Deep well turbine.

Reference point -Rim of hole in flange.

Elevation of reference point^ 188.5, Aneroid by Division of Water Resources.

Use—Irrigation.

Depth—285 feet.

TIbbefts & Kieffer Well No. 581—Probably the same as 6-H-No. 63. Elev. of R. P., 188.79.

Date
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6-F-No. 65, J. M. DENIS

Location and description- 10 feet northeast of Southern Pacific llailroad right-of-way and 650 feet northwet from Scott

I.ane. Deep well turbine.

Reference point—Lower surface of flange of pumpbead. 1.0 foot above ground.

Elevation of reference point—64.0, Aneroid by Division of Water Resources.

Use—Irrigation.

Depth -Unknown.

Tibbetts & Kieffer Well No. 675—About one-eighth mile north. Elev. of R. P.. 56.17.

Remarks—Nearest log T. K. No. 545.

Date
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6-E-No. 67. Y. HIROSE

Location and description 275 feet west of iSan Jose-.Mvi.so lload and opposite end of Trimble Uoad. Deep well turbine.

Reference point Kim of bole in flange 1.0 foot above ground.

Elevation of reference point -Sli.r), .\neroid by Division of Water llcsourccs.

Use -Domestic and irrigation.

Depth—Unknown.

Tibbetts & Kleffer Well No. 831 -About thrcc-ciuarter mile north east. Sec 6-D-No. 08.

Date



170 DIVISIOX OF WATER RESOURCES

6-D-No. 69, T. SAKAMOTO

Location and description—North of Trimble Koad and west of Oakland Highway, 1,100 feet along power line from bend
in Trimble Road. Deep well turbine.

Reference point—Top of casing, 1.0 feet above ground.

Elevation of reference point—38.5, Aneroid by Division of Water Resources.

Use—Domestic and irrigation.

Depth—Unknown

.

TIbbetts & Kleffer Well No. 783—One and one-quarter miles northwest. See 5-D-No. 58.

Date
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6-l-No. 71, LOYST-BREEDING

Lotafion and description 450 feet south of Cox Avenue and 1.1 miles west of Saratoga Avenue. Deep well turbine.

Reference point—Top of concrete foundation at ground level.

Elevation of reference point—344.5, Aneroid by Division of Water Resources.

Use— Irrigation.

Depth—515 feet.

Tibbefts & Kieffer Well No. 441—About one-<)uarter mile cast. Elcv. of R. P., 318.37.

Remarks—Log of T. K. No. 441 available.

Date
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6-l-No. 73, FRANK ABERNATHY

Location and descripiion— 175 feet east of Saratoga Avenue, 300 feet south of Congress Junction Railroad crossing. Deep
well turbine.

Reference point—Lower surface of flange of pump head, at ground level.

Elevation of reference point-331.0, .\neroid by Division of Water Resources.

Use Domestic and irrigation.

Depth—Unknown.

Tibbetts & Kieffer Well No. 441 About five-eighths mile northwest. See 6-I-No. 71.

Remarks—Nearest log, T. K. No. 441.

Date
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6-l-No. 75, A. H. JEPSON

Location and description—620 feet south of I'rosjiect Roa>l and 200 feet east of Titus Avenue. Deep well turbine.

Reference point —Rim of hole in flange at ground level.

Elevation of reference point —272.5, .\ncroid by Division of Water Resources.

Use—Irrigation.

Depth—424 feet.

TIbbetts & Kieffer Well No. 443—About 75 feet west. Elev. of R. P., 273.10.

U»te
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6-H-No. 77. LEROY ANDERSON

Location and description—500 feet west of Saratoga Avenue and 750 feet south of prolongation of Payne .Avenue. Deep
well turbine.

Reference point—Rim of hole in flange at ground level.

Elevation of reference point—213.02 by T. and K.

Use—Domestic and irrigation.

Depth -240 feet.

Tibbetts & Kieffer Well No. 590—Identical. Elev. of R. P., 213.02.

Date
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6-H-No. 79. MARTIN BOLLINGER

Location and description 1.700 feel south of Stevens Creek Road and 0.7 mile ea.st of Doyle Road. Deep well turbir

Reference point —Rim of hole in flange, 1.0 foot above ground level.

Elevation of reference point -164.0, .\neroid by Division of Water Resources.

Use— Irrigation.

Depth—601 feet.

TIbbetts & Kieffer Well No. 576-About three-eighths mile northwest. Elev. of R. P., 151.28.

Date
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6-G-No. 81. A. ZAREVICH

Location and description -50 feet north of Stevens Creek Road and 150 feet east of Saratoga Avenue. Deep well turbine.

Reference point—Rim of hole in flange.

Elevation of reference point— 130 0, .Vneroid by Division of Water Resources.

Use—Irrigation.

Depth—Unknown.

Tibbetts & Kieffer Well No. 644 -About five-eighths mile southeast. See 7-G-No. 93. U. S. G. S. Well No. 1235—same
location. Elev. of R. P.. 130.0.

Date
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6-E-No. 83. J. W. FORWARD

Location and description 200 feet northwest of Brokaw Road and 0.35 mile southwest of Guadalupe Creek Bridge.

Deep well turbine.

Reference point —Rim of hole in flange, 6 inches above ground level.

Elevation of reference point —56.0, .\neroid by Division of Water Resources.

Use -Domestic, dairy and irrigation.

Depth—260 feet.

Tibbetfs & Kieffer Well No. 1053-.\bout one-eighth mile south. Elev. of R. P.. 52.31.

Date
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7-D-No. 85. CHAS. BERG

Location and description—40 feet north of Wayne Avenue (Wayne Station on Southern Pacific Railroad) and 525 feet

cast of Oakland Highway. Deep well turbine.

Reference point—Center of guage 6 inches above concrete foundation.

Elevation of reference point—59.5, Aneroid by Division of Water Resources.

Use—Domestic and irrigation.

Depth—Unknown

.

Tibbetts & Kieffer Well No. 831—About one and one-quarter mile northwest. See 6-D-No. 68.

Date
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7-l-No. 87. F. E. MITCHELL

Location and description 0.5 miles west of Quito Road and 485 feet south of prolonKation of the center line of McCoy
.\vpiuic. Deep well turbine.

Reference point -Rim of hole in flange at ground level.

Elevation of reference point -317.0, .Oneroid by Divi.sion of Water Resources.

Use Irrigation.

Depth—450 feet.

Tibbetts & Kieffer Well No. 616 -About three-eighths mile east. Kiev, of R. P., 297.10.

Date
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7-H-No. 89. MRS. ED. FELLOWS (QUITO RANCH)

Location and description—200 feet east of .Saratoga .\venue. 50 feet north of private drive, 875 feet north of Graves .\venue.
Deep well turbine.

Reference point—Rim of hole in flange.

Elevation of reference point—229.0, .\neroid by Division of Water Resources.

Use—Irrigation.

Depth -1,045 feet.

Tibbetts & Kieffer Well No. 590—About one-quarter mile south. See 6-H-No. 77.

Date
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7-H-No. 91, A. ANDERSON

Location and description 175 feet north of Willianu Road. 700 feet east of intersection with Saratoga Avenue. Deep
well turbine.

Reference point Rim of hole in flange at ground level.

Elevation of reference point -169.5, .\ncroid by Divi.sion of Water Uc.sourcc$.

Use— Irrigation.

Depth—342 feet.

Tibbetts & Kieffer Well No. 383 About one-quarter mile northwest. See (j-G-No. 80.

Date
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7-G-No. 93, V. T. McCURDY

Location and description—450 feet east of Saota Clara-Los Gatoe Road (Winchester Road) and 2.100 feet south of Stev-

ens Creek Road. Deep well turbine.

Reference point— Flange of pump head.

Elevation of reference point— 142.0, .\neroid by Division of Water esources.

Use—Irrigation.

Depth—Unknown.

Tibbetfs & Kieffer Well No. 644 -About one-half mile west. Elev. of R. P., 139.10.

Date
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7-G-No. 95. JOE CONNER

183

Location and description -2.400 feet ca t of Santa Clara-Los Gatos Road and 300 feet .south of prolongation of rninc
Ridge .\ venue. Deep well turbine in pit.

Reference point—Top of casing in pit 28.7 feet below top of I-bcams.

Elevation of reference point—90.3, Aneroid by Division of Water Resources.

Use—Domestic and irrigation.

Depth -300 feet.

Tibbetts& Kieffer Well No. 1089 About three-eighth.s mile southeast. Elev.of R. P., 126.01.

Date
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7-E-No. 97, H. T. HILL

Location and description— 100 feet northwest of Gish Road and 400 feet northeast of .San Jose-Alviso Road. Deep well

tiirbino.

Reference point—Rim of hole in flange, 6 inches above ground.

Elevation of reference point—60.5, Aneroid by Division of Water Resources.

Use—Domestic and Irrigation.

Depth—273 feet.

Tibbetts & Kieffer Well No. 106a—About 300 feet southwest. E!ev. of R. 1'., 67.16.

Date



SANTA CLARA INVESTIGATION 185

7-C-No. 99. J. F. CAPRAL

Location and description -275 feet east of Morrill Road and 300 feet south of Milpitas Lane (Cropley Avenue). Deep
well turbine.

Reference point -Rim of hole in flange, 18 inches above ground level.

Elevation of reference point— 110.0, .Aneroid by Division of Water Resources.

Use —Domestic and irrigation.

Depth—308 feet.

Tibbettsi Kieffer Well No. 884—About one-quarter mile northwest. Elev.of R. P., 100 1.

U. S. G. S. Well No. 1994—Identical. Elcv. of R. P., 108.5.

Date
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7-l-No. 100A. A. 0. LEFEVRE

Location and description— 100 feet due west of 7-I-No. 100. Open casing.

Reference point—Top of casing at ground level.

Elevation of reference point—263.0, Aneroid by Division of Water Resource*.

Use— None.

Depth—230 feet.

Remarks—Substituted for well 7-I-No. 100.

Date
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7-H-No. 102. JOE BARBANO

Location and description 720 feet south of Latimer .\venue and 0.5 miles cast of San Tomaa-Aquino Road. Deep well

turbine.

Reference point Top surface of concrete foundation for motor.

Elevation of reference point -203.5. .\ncroid by Di\ision of Water Resources.

Use—Irrigation.

Depth—450 feet.

Tibbetts & Kieffer Well No. 596-About three-eighths mile northwest. Elev. of R. P., 213.18.

Date



188 DIVISION OF WATER RESOURCES

7-G-No. 104, E. B. THRIFT

Location and description— 750 feet east of.Santa Clara-Los Gatos Road and 170 feet south of Oregon Avenue (Williams

Koad produced). Deep well turbine.

Reference point—Rim of hole in flange near ground level.

Elevation of reference point—163.0, Aneroid by Division of Water Resources.

Use—Domestic and irrigation.

Depth—260 feet.

TIbbelts & Kieffer Well No. 1104—About 150 feet east. Elev. of R. P., 164.36. U. S. G. S. Well No. 1283—Same loca-

tion as 7-(i-No. 104.

Date
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7-G-No. 106. Dl SALVO

Location and description 30 feet north of Moorpark Avenue and 500 feet cast of San Josc-Lok dates Road. Deep well

turbine in pit.

Reference point -Top of 9-inch ca-sing in northwest corner of pit, 72.0 feet below 3 notches in 2" x (>" timber at top
of pit.

Elevation of reference point—72.0, Aneroid by Division of Water Resources.

Use -Domestic and irrigation.

Depth -Unknown.

Tibbetts & Kiefter Well No. 1129—About one-quarter mile southwest. See8-G-No. 105.

Date
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8-F-No. 108 SAN JOSE WATER COMPANY

Location and description— 200 feet east of Buena Vista Avenue and 1,000 feet south of Stevens Creek Road, Buena Vista

Station, Wells A. B, C and D.

Reference point—Concrete floor at ground level.

Elevation of reference point- 128.0, Aneroid by Di\'ision of Water Resources.

Use—Test well.

Depth—200 feet.

Tibbetts & Kieffer Well No. 1 1 35—Same location. T. and K. Elev. of R. P., 122.00. Reason for discrepency not known.

Remarks— Wells A, B, C and D are all in a pit 12 feet in diameter—log available. Distances to water furnished by water
Company.

Date
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7-F-No. 109. SAN JOSE WATER COMPANY

ocation and description -175 fcot south of Emory Street and 160 feet cast of Spring Street. Spring and Emory Station

Well No. 1. Deep well turbine.

Reference point — Floor of pump house. Top of casing.

Elevation of reference point—71.5. .\neroid by Division of Water Resources.

Use Municipal.

Depth -803 feet.

Tibbetls* Kieffer Well No. 1143—About 3 blocks north and I block west. Elev. of R. P.. 77.51.

Remarks—Records furnished by water company.

Date
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7-D-No. 111. E. L. MOODY

Location and description— 150 feet north of Berryessa Road and 700 feet west of Capitol Avenue. Deep well turbine.

Reference point—Rim of hole in flange, 18 inches above ground.

Elevation of reference point— 139.5, Aneroid by Division of Watej^ Resources.

Use—Domestic and irrigation.

Depth— 175 feet.

TIbbetts & Kleffer Well No. 912 -About one-half mile north. Elev. of R. f ., 152.20. U. .S. G. S. Well No. 1533—In
.same pit. Elev. of R. P., 138.0. v,

Remarks—Nearest log, T. K. No. 896.

Date
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8-l-No. 113. EDWARD CARLSON

Location and description--50feet wes-tof Parr Avenue and 30 feet north of Parr Avenue (in .southeast corner of block
bounded by Parr .\venue and Southern Pacific Railroad). Deep well turbine.

Reference point -Rim of hole in flange near ground level.

Elevation of reference point -247.5, .\neroid by Division of Water Resources.

Use -Irrigation.

Depth -110 feet.

Tibbetts & Kieffer Well No. 628 -Very near. Elev. of R. P., 248.46.

Remarks -Nearest log, T. K. No. 629.

Date
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8-H-No. 115, E. R. KENNEDY

Location and description— 50 feet north of Budd Avenue and 800 feet west of Santa Clara-Los Gatos Road. Deep well

turbine.

Reference point—Center of gauge, 18 inches above ground level.

Elevation of reference point—205.5, .\neroid by Divi.sion of Water Resources.

Use Irrigation.

Depth—Unknown.

TibbettsA Kieffer Well No. 1111A—.\bout one-half milenortheast; see 8-H-N'o. 117.
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8-H-No. 117. CAMPBELL WATER COMPANY
1

1

I Location and description 75 feet east of First Street, Campbell and opposite cud of Kverctt Street. Well No. I. Deep
well tiirbiiie.

Reference point Ccr\tpr of prcs.siire gauge.

f I Elevation of reference point—196.0, Aneroid by Divi.sion of Water Resources.

Use— Municipal and irrigation.

Depth -430 feet.

Tibbetts & Kieffer Well No. 1111A In same lociilion. Kiev, of K. P., 202.07.

Remarks—Log of T. K. No. IIUA available.

Date

T. K. No. 1111A

1915—
Jan. 31

Feb. 28
Mar. 31

April30 -

Nlay 31

July 1-

Aug. 1

Sept. 1

Oct. 1

Nov. 1-.

Dec. 1

1916—
.Ian. 1

Jan. 31
Feb. 29
Mar. 3

April30
June 1 -

July 1

Aug. 1

Aug. 31

Sept.30
Oct. 31

Nov.30
Dec. 31

Dist. R. P.
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8-F-No. 119, SAN JOSE WATER COMPANY

Location and description -250 feet .south of West Santa Clara Street, San Jose, 320 feet east of center line of I^os Uatos
Creek, I'alm Tree Well.

Reference point—Top of gas pipe, flush with ground at east .side of well curb.

Elevation of reference point—91.92 by T. <fe K.

Use—Test well.

Depth—840 feet.

Tibbetts & Kleffer Well No. 1245—Is identical.

Remarks—Record furnished by San Jose Water Company. Log is available.

Date
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8-D-No. 121. N. TASSI

Location and description—30 feet west of King Road and 300 feet nortli of Mabury Road. Deep well turbine.

Reference point—Rim of hole in flange at ground level.

Elevation of reference point—93.5, Aneroid by Division of Water Resources.

Use -Domestic and irrigation.

Depth—Unknown.

TJbbetts & Kieffer Well No. 1154 .Xbout one-<)uarter mile south. Kiev, of R. P., 93.03.

Date
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8-D-No. 123. SAM PISTURINO

Location and description—200 feet east of Capitol Avenue and 800 feet south of Mabury Road. Deep well turbine.

Reference point—Rim of hole in flange near ground level.

Elevation of reference point— 142.5, .\ncroid by Division of Water Resources.

Use— Domestic and irrigation.

Depth— 200 feet.

Tibbetts & Kietter Well No. 1186 -About one-eighth mile northwest. Elev. of R. P., 148.53.

Date
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8-D-No. 125. L. BARLETTA

Location and description 120 feft east of White Road and 0.35 miles north of McKce Road. Deep well turbine.

Reference point —Top of concrete supporting pump head, near ground level.

Elevation of reference point— 183.0, .\neroid by Dinsion of Water Resources.

Use -Domestic and irrigation.

Depth—400 feet.

Tibbetts & Kieffer Well No. 1207—About one-quarter mile southeast. Elev. of R. P., 185.57.

Date
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8-C-No. 127, H. G. MITCHELL

Location and description—30 feet west of Toyon .Avenue and 1,250 feet south of Peneteneia Road. Deep well turbine.

Reference point -Rim of hole in flange near ground level.

Elevation of reference point—245.0, -•Vneroid by Division of Water Itesources.

Use -Domestic and irrigation.

Depth—295 feet.

Tibbetts & Kieffer Well No. 1204 -.\bout one-quarter mile northwest. Kiev, of R. P., 244.96.

Remarks—Nearest log T. K. No. 892.
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8-l-No. 129. NOAH ROGERS, ESTATE

Location and description 100 feet north of Los Gatos-Almoden Road and one-third mile cast of intersection with San
.losi'-l.os C'latos Itoad. Centrifugal pump in pit.

Reference point -Concrete floor of pump house.

Elevation of reference point—335.5, Aneroid by Division of Water Resources.

Use -Irrigation.

Depth—64 feet.

Tibbetts & Kieffer Well No. 1584 -About one-half mile northeast. Elev. of R. P.. 301.39.

Date
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9-l-No. 131. H. J. MIRASSOU

Location and description—0.25 miles west of Union (Ware) Avenue and 0.3 miles north of Colton Avenue; open casing
in barn.

Reference point—Concrete floor of barn.

Elevation of reference point—257.0, Aneroid by Division of Water Resources.

Use—None.

Depth—500 feet.

Tibbetts & Kieffer Well No. 1558 -About five-eighths mile east. Ele^-ation of R. P. 228.91.

Remarks—Well abandoned on account of insufficient water.

Date
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a-H-No. 133. L. HIATT

Location and description—50 feet east of Union (Ware) Avenue and 1,975 feet south of interesection with San Jose-Loo
(i;itos Hoad. Deep well turbine.

Reference Point - Rim of hole in flange, 6 inches above ground level.

Elevation of reference point—211 0, .\neroid by Dinsion of Water Resources.

Use—Irrigation.

Depth—376 feet.

Tibbetts & Kieffer Well No. 1282 is identical. Elevation of R. P. 213.02.

Date
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8-G-No. 135. H. BOOKSIN

Location and description--100 feet north of Dry Creek Road and 0.3 miles west, along winding road from south end of

Meridian Koad. Dee]) well turbine on north bank of old Dry Creek channel.

Reference point—Rim of hole in flange about ground level.

Elevation of reference point—184.0, Aneroid by Division of Water Resources.

Use—Irrigation.

Depth—Unknown.

Tibbetts & Kieffer Well No. 1274 -In same location. Elev. of R. P.. 185.69.

U. S. G. S. Well No. 1146—Identical. Elev. of R. P., 184.0.

Date
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8-G-No. 137. W. D. WARSWICK

Location and description -250 fret south of Willow Street and 1,100 feel from Meridian Road, San Jose, on cast bank of

Dr.v Crcok. Deep well turbine.

Reference point -Rim of hole in flange at ground level.

Elevation of reference point -148.0, Aneroid by Division of Water Resources.

Usfr—Domestic and irrigation.

Depth -Unknown.

Tibbetts & Kieffer Well No. 1120 -About one-quarter mile northwest. Elev. of R. P., 151.99.

Remarks -Neare.st log, T. K. No. 1120.

Date
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9-E-N*. 139. F. W. OSTERMAN

Location and description—250 feet west of Mcljaui;hlin Road and 0.35 miles north of Story Road. Deep well turbine

and concrete pit.

Reference point—Top of casing, 17.2 feet below ground level.

Elevation of reference point—92.78 by T. & K.

Use— Domestic and irrigation.

Depth -120 feet.

Tibbetts & Kieffer Well No. 1240-Is identical. Elev. of R. P.. 109.98.

U. S. G. S. Well No. 1406 -Is identical. Elev. of R. P.. 109.98.

Date
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8-D-No. 141. ENNES BROS.

Location and description 4(X) fpct .south of McKcc Road and 1,450 feet west of Jaclcson Avenue. Deep well turbine.

Reference point —Him of hole in flange of pump heaii, near ground level.

Elevation of reference point— 102.0, Aneroid by Division of Water Resources.

Use Domestic, dair.v and irrigation.

Depth 340 feet.

Tibbetts & Kieffer Well No. 1 161 -.\bout one-half mile southwest. Sec 8-E-No. 140.

Date
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8-C-No. 143, HIND ORCHARD COMPANY

Location and description -.550 feet north of McKee Road and 100 feet east of Kirk Avenue; produced (Pala Olive Grove).

Deep well turbine.

Reference point -Top surface of concrete foundation, 6 inches above ground.

Elevation of reference point—215.0, Aneroid by Division of Water Resources.

Use—Domestic and irrigation.

Depth—Unknovni

.

Tibbetts & Kieffer Well No. 1210—Same location. Elev. of R. P., 217.28.

Remarks—Nearest log T. K. No. 1208.

Date
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9-H-No. 145. NICK NELSON

Location and description-—0.5 miles cast of Union Avenue, 0.7 miles .south of intersection with Foxworthy Road. Deep
well tiirlniie.

Reference point —Rim of hole for air line up to and including May 10, 1930; then top of casing at ground level.

Elevation of reference point 224.0, .Oneroid by DiWsion of Water Resources.

Use —Irrigation.

Depth -330 feet.

Tibbetts & Kleffer Well No. 1558 -.\bout one-quarter mile west. See 9-E-No. 131.

Date
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9-G-No. 147. UCHIYAMA BROS.

Location and description—60 feet north of Foxworthy Avenue anfi 6(K> feet west of Jarvis Road. Deep well turbine.

Reference point -Center of gauge up to and including March 10. 1931; then top of concrete 6 inches above ground.

Elevation of reference point— 164.0 up to and including March 10, 1931; then 163.5, Aneroid by Division of Water
Resources.

Use—Domestic and irrigation.

Depth—520 feet.

Tibbetts & Kieffer Well No. 1292—About one-eighth mile east. Elev. of R. P., 159.94.

Date
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9-G-Nn. 149. H. HANSON & SON

Location and description —450 feet cast of .Xlmadoii Road from a ixjint 500 foot northerly from Curtiicr Avenue Kri(l|{e.

Di'cp well turbine.

Reference point -Top of cxsIuk. 1.0 foot above ground.

Elevation of reference point -143.5, .Oneroid by Division of Water Resources.

Use -Irrigation.

Depth—200 feet.

Tibbetts & Kietfer Well No. 1337 -Same lo.,ation. Elev. of R. P., 142.78.

Remarks— Nearest log, T. K. No. 1319.

Date
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9-F-No. 151, SAN JOSE WATER COMPANY

Location and description—60 feet south of Cottage Grove .Avenue and 80 feet casl of Pomona .Avenue, San Jose, .Aldea

Statior; "Hobiiiscn Tift Well.'

Reference point—Top of concrete around casing, 1.0 foot above ground.

Elevation of reference point—120.0, Aneroid by Division cf Water Resources.

Use—Test well.

Depth—Unknown.

Tibbetts & Kieffer Well No. 1359—About three-eighths mile north. Elev. of R. P., 114.57.

Date



SANTA CLARA INVESTIGATION 213

9-E-No. 153. MRS. FRANK J. KELLEY

Location and description—900 feet south of Story Road from a point 800 feet cast of intersection with Scntcr Road.
Deep well turbine in pit.

Reference point- Concrrto floor of pump house, 3^ fret above top of casing.

Elevation of reference point— 130.5, .\ncroid by Divi^ion of Water Resources,

Use^ -Domestic and irrigation.

Depth— 183 feet.

Tibbetts & Kieffer Well No. 1243 -.\bout one-eighth mile north. Elev. of K. P., 1 12.67.

Date
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9-E-No. 155, W. H. WHITE

Location and description— 160 feet west of Lucretia Avenue and 650 feet north of prolongation of Fair Avenue. Deepj
well turbine.

Reference point—Crevice at flange, 3 inches above concrete floor and 1.0 foot above ground.

Elevation of reference point— 126.0, Aneroid by Division of Water Resources.

Use—-Irrigation.

Depth- 130 feet.

Tibbetts & Kleffer Well No. 1380—About one-eighth mile southwest. See 9-E-No. 154.

Date
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9-E-No. 158. 0. E. SHEPHERD

Location and description 140 feet cast of McLauKh'in Road and 400 feet south of Story Road. Deep well turbine.

Reference point—Rim of hole in flange, near ground level.

Elevation of reference polnt^ll3.0. Aneroid by Division of Water Resources.

Use - Domestic and irrigation.

Depth— 140 feet.

Tibbetts & Kieffer Well No. 1240—About three-eighths mile northwest. Sec 9-E-No. 139.

Date



216 DIVISION OF WATER RESOURCES

9-D-No. 160. J. KAMPFEN

Location and description—60 feet east of Amos Lane and 2,325 feet south of Story Road. Deep well turbine.

Reference point—Rim of bole in flange of pumphead, 8 inches above ground.

Elevation of reference point—121.5, Aneroid by Division of Water Resources.

Use—Domestic and irrigation.

Depttv-472 feet.

Tibbetts & Kieffer Well No. 1414—About 370 feet north. Elev. of R. P.. 121.34.

Remarks—Log of T. K. No. 1414 available.

Date
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9-D-No. 162. F. BODENSHATZ

Location and description—1,500 feet south of Reed Avenue and 0.5 miles east of White Koad. Deep well turbine.

Reference point -Rim of hole in flange of pumphead, 1.0 foot above ground.

Elevation ot reference point -168.0, Aneroid by Di^sion of Water Resources.

Use -Irrigation.

Dept»h-600 feet.

Tibbetts & Kieffer Well No. 1213—About one-quarter mile southeast. Sec 9-D-No. 161.

Oatc
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9-l-No. 164. J. P. THOMAS

Location and description 500 feet south of Los Gatos-Almaden Road and 0.75 miles east of Union Avenue. Open casing.

Reference point—Top of casing, 1.0 foot above ground in small depres.sion.

Elevation of reference point—231.0, Aneroid by Division of Water Resources.

Usfr—None.

Depth~400 feet.

Tibbefts & Kieffer Well No. 1567—About 500 feet cast. Elev. of R. P., 236.28.

Date
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9-H-No. 166. ATHENOUR BROS.

Location and description 0.25 miles south of Branhara Lane and 0.5 miles west of Jarvis Road. Deep well turbine.

Reference point—Center of gauge, 2 inches above pumphead flange.

Elevation of reference point —208.5, Aneroid by Division of Water Resources.

Use—Irrigation.

Depth -338 foot.

Tibbetts & Kieffer Well No. 1538 .\bout one-half mile northwest, see 9-H-No. 167.

Date
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9-G-No. 168, F. J. GRASS

Location and description—40 feet west of Almaden Road and 75 feet north of Foxworthy .\venue. Deep well turbine.

Reference point—Rim of hole in flange.

Elevation of reference point— 159.5, .Oneroid by Di\ision of Water Resources.

Use—Domestic and irrigation.

Depth—200 fpet.

Tibbetts & Kieffer Well No. 1343—.About one-eighth mile cast. Elev. of R. P., 156.15.

Remarks—Nearest log T. K. No. 131 1 and 1312.

Date
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9-F-No. 170, OAK HILL CEMETERY

Location and description— 100 feet west of Monterey Road and 800 feet south of Tiilly Road. Open casing.

Reference point—Top of casing, nail keg set in concrete, 1.0 foot below ground.

Elevation of reference point— 135.0, .\neroid by Division of Water Resources.

Use—None.

Depth—245 feet.

Tibbetts & Kleffer Well No. 1466—Same location. Kiev. R. P., 137.01.

Date
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9-F-No. 172, F. G. WOOL PACKING COMPANY

Location and description -300 feet north of Quinn Avenue and 1,725 feet east of Senter Road, on west bank of Coyote
River. Deep well turbine.

Reference point—Ix)wcr surface of flange of pumphca<i.

Elevation of reference point— 138.0, .\neroid by Division of Water Resources.

Use—Industrial.

Depth—202 feet.

Tibbetts & Kieffer Well No. 1368—About 500 feet west. Elev. of R. P., 138.35.

Date
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9-E-No. 174. J. 0. HANSEN

Location and description 180 feet cast of Mclaughlin Road and 0.85 miles south of Story Hoad. Open casing in pit
25 foot doop.

Reference point Top of ciksing 18.9 feet below three notches in nouth-sidc of well curbing near ground level.

Elevation of reference point -104.1. .\neroid by Division of Water Resources.

Use— Domestic.

Depth— 185 feet.

TIbbetts & Kieffer Well No. 1386—About 6ve-eighths mile south. Elev. of R. P., 1.30.14.

U. S. G. S. Well No. 1422 -fdentical. Elev. of R. P.. 123.0.

Date
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9-E-No. 176, WILLIAM PRUSCH

Location and description—225 feet cast of King Road and 60 feet north of Cunningham Avenue. Deep well turbine.

Reference point—Top of casing about 1.0 foot above ground.

Elevation of reference point— 123.5, Aneroid by Division of Water Resources.

Use—Irrigation.

Depth—Unknown.

TibbetfsA Kieffer Well No. 1408-About same location. Elev. of R.P., 119.42.

Remarks—Nearest log T.K. No. 1407.

Date
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10-D-No. 178. MATTENBERG ESTATE

Location and description— 1,400 feet south of Cunningham Avenue from a point 2,100 feet west of Wliite Road. Deep
well tiirbiiic.

Reference point -Top of rasing 1.0 foot above ground.

Elevation of reference point -130.0, Aneroid by Division of Water Resources.

Use -Domestic.

Depth—215 feet.

TIbbetfs & Kicfter Well No. 1419—About three-eighths mile northeast. Elev. of R. P., 131.17.

Remarks—Well was submerged twice during winter of 1931-32.

Date
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9-D-180, QUADRO BROS.

Location and description— 700 feet east of White Road and 30 feet soutli of private drive, 2,000 feet south of Story Road.

Open ca.sing.

Reference point—Top of casing, ground level.

Elevation of reference point— 164.01 by T. 4 K.

Use—None.

Depth—210 feet.

Tibbetts & Kieffer Well No. 1415—In same location. Eiev. of R. P., 164.01. U. S. G. S. Well No. 1462—In same loca-

tion. Kiev, of R. P., 164.01.

Date
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10-H-No. 182. S. C. POULSON

Location and description^l75 feet south of Kooser Road and 0.25 miles west of Almaden Road. Deep well turbine.

Reference point -Rim of hole in flange of head, 1.0 foot above ground.

Elevation of reference point -197.0, .\neroid by DiWsion of Water Resources.

Use -Irrigation.

Depth—Unknown.

Tibbetts & Kieffer Well No. 1515 -.\bout three-eighths mile northeast. Elev. of R. P., 184.99.

Date
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10-H-No. 184, H. JOHNSON

Location and description— 100 feet cast of .Alinaden Hoad and 1,350 feet south of Downer .\venue, on west bank of Guada>
lupc Creek. Deep well turbine.

Reference point -Lower surface of flange of pumphead, 6 inches above ground.

Elevation of reference point— 196.5, Aneroid by Division of Water Resources.

Use—Domestic and irrigation.

Depth—Unknown.

Tibbetts & Kieffer Well No. 1594-About one-half mile south. See 10-H-\o. 183.

Renwrks-Nearest log, T. K. No. 1542 and 1543.

Date
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10-F-No. 188. N. JOHNSON

Location and description—500 feet oast of Monterey Road and 275 feet north of Lewis Road. Deep well turbine.

Reference point Center of pressure gaiiRe.

Elevation of reference point -153.0, Aneroid by Division of Water Resources.

Use lrriK:ition.

Depth 245 foot.

Tibbetts & Kieffer Well No. 1472—About one-half mile northeast. Elev. of H. P., 148.20.

Date
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10-F-No. 189. J. J. CROTHERS

Location and description—50 feet north of Lewis Avenue. 220 feet west of Senter Road. Deep well turbine.

Reference point Top of ca.sing.

Elevation of reference point -140.0. .Aneroid by Diu-sion of Water Resources.

Use—Domestic and irrigation.

Depth—165 feet.

Tibbetts & Kieffer Well No. 1472- About one-quarter mile west. See 10-F-No. 186.

Date
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10-E-No. 191, J. A. MIRASSOU

Location and description—00 feet east of McLaughlin Road and 0.65 miles south of Tully Road. Deep well turbine.

Reference point -Rim of hole in flange, 1.0 foot above ground.

Elevation of reference point— U5.0, Aneroid by Division of Water Resources.

Use Domestic and irrigation.

Depth -192 feet.

Tibbetfs & Kleffer Well No. 1451 -About 25 feet southwest. Elcv. of R. P.. 145.16.

Date



232 DIVISIOX OF WATER RESOURCES

10-E-No. 193. W. S. CRANNEY

Location and description—50 feet east of King Road and 0.25 miles north of Evergreen Road. Deep well turbine.

Reference point— Lower face of flange of pump head.

Elevation of reference point— 144.5, .\neroid by Division of Water Resources.

Use—Irrigation.

Depth—Unknown

.

Tibbetts & Kieffer Well No. 1446—About one-quarter mile southeast. Elev. of R. P. 145.97.

Date



SANTA ("LARA INVKSTIGATION 233

10-D-No. 195. JOHN BREEMAN

Location and description—60 feet west of Flint Avenue ami 1,000 feet north of Norwood Avenue. Deep well turbine.

Reference point -Center of gauge up to and including December 12, 1930, then concrete floor.

Elevation of reference point— 182.0 up to and including December 12, 1930, then 180.8; .\neroid by Division of Water
Hesouri'o.s.

Use—Domestic and irrigation.

Depth—329 feet.

Tibbetts & Kleffer Well No. 1427—.\bout one-<iuarter mile south. See 10-D-No. 194.

Date



234 DIVISION OF WATER RESOURCES

10-H-No. 198. P. CECALA

Location and description—25 feet north of Redmond Avenue and 0.4 miles west of Almaden Road. Deep well turbine.

Reference point—Lower surface of flange of pump head at ground level.

Elevation of reference point—221.5, Aneroid by Division of Water Resources.

Use— Irrigation.

Depth—60 feet.

TIbbetts & Kieffer Well No. 1592—About one-eighth mile northeast. Elev. of R. P.. 217.74.

Date



SANTA CLAR.\ TN'VESTIGATION 235

10-H-No. 200. ANTONE OLIVER

Location and description—30 feet north of Downer .\vcnue, 50 feet west of Southern PaciBc Railroad. Windmill and
tank with pit.

Reference point —Foundation sill of tank, top of 2" x 6" on 6" x 6" mud sill.

Elevation of reference point— 190.5, Aneroid by Division of Water Resources.

Use— Domestic.

Depflv—50 feet.

TIbbetts & KlefPer Well No. 1600-About 200 feet northeast. See 10-G-No. 185.

Date



236 DIVISION OF WATER RESOURCES

11-G-No. 202, TIM COONEY

Location and description—500 feet north of Downer .Avenue from a point 750 feet west of Cahalan Avenue, centrifugal

pump and pit.

Reference point—Top of casing 33.7 feet below three notches in 8" x 8" timber at ground level.

Elevation of reference point— 131.0, by U. S. G. S.

Use—None.

Depth—97 feet.

Tibbelts & Kieffer Well No. 1626—About five-eighths mile southeast. See 11-C-No. 217.

U. S. G. S. Well No. 1071—Is identical. Elev. of R. P., 164.69.

Remarks— Nearest log T. K. No. 1610.

Date



SAXTA CLAR.V TXVERTIfiATIOX 23'

10-F-No. 204. E. M. BUCK

Location and description—300 feet east of .Monterey Road, 0.25 nules north of intersection with Scnter Road. Deep

well tnrlnne.

Reference point—Rim of hole in flange at ground level.

Elevation of reference point— 164.5, .\neroid by Division of Water Resources.

Use—Irrigation.

Depth -rnknown.

Tibtoetts & Kieffer Well No. 1489—About one-quarter mile southeast. Elev. of R. P., 172.39.

Date



238 DIVISION OF WATER RESOURCES

10-F-No. 206. ELMER BROS. NURSERY

Location and description—520 feet south of Singleton Road and 0.5 mile;; east of Senter Road about 300 yards wes' of
Coyote River. Deep well turbine.

Reference point—Rim of hole in flange at ground level.

Elevation of reference point— 167.5, .\neroid by Division of Water Resources.

Use—Irrigation.

Depth—Unknown.

Tibbetts & Kieffer Well No. 1458—.\bout three-eighths mile northwest. See 10-F-No. 190.

Date



SANTA ("LARA TNVESTIOATION 230

10-F-No. 208. J. F PYLE & SON

Location and description -30 feet cast of McLaughlin (Tuers) Road and 320 feet south of prolonnation of Singleton

Koad. 75 feet ea.<t of Coyote River. Deep well turbine.

Reference point—Top of concrete at ground level.

Elevation of reference point— 168.0, Aneroid by Division of Water Resources.

Use— Irrigation.

Depth -355 feot.

Tibbetts & Kieffer Well No. 1458—About one-quarter mile northwest. See 9-F-No. 190.

Date



240 DIVISION' OF WATER REKOI'RCES

11-E-No. 210. S. A. PFEFFER

Location and description —450 feet east of Silver Creek Road and 0.9 mile.s south of Loup .\venue. Deep well turbine.

Reference point— Concrete floor.

Elevation of reference point— 180.0, Aneroid by Division of Water Resources.

Use— Irrigation.

Depth—340 feet.

Tibbetts & Kieffer Well No. 1444—.\bout three-eighths mile northwest. See 10-E-Xo. 209.

Date



SANTA CLARA INVESTIGATION 241

ll-E-No. 212. EVERGREEN SCHOOL

Location and description—200 feet we.-it of White Road and 400 f.!ct south of Evergreen Road. Deep well turbine inside

tatilihoiisc.

Reference point—Hole in iron cover of casing about 1.0 foot above ground.

Elevation of reference point—214.42 by T. & K.

Use— Domestic.

Depth- -Unknown.

TIbbefts & Kieffer Well No. 1442— Is identical. Elev. of R. P.. 214.42.

Date



242 DIVISION OF WATER RESOURCES

11-D-No. 214. A. NELSON

Location and description—500 feet south of Quimby Road from a point 0.7 miles east of White Road. Deep well turbine.

Reference point— Hole in flange at ground level.

Elevation of reference point— 231.5, .Oneroid by Division of Water Resources.

Use—Irrigation.

Depth—703 feet.

Tibbetts & Kieffer Well No. 1427—About five-eighths mile northwest. See 10-D-No. 194.

Date



SANTA CLARA INVESTIGATION 243

ll-G-No. 217. GEORGINE MACHAD

Location and description—600 feet south of Downer Avenue and 800 feet east of Blossom Avenue. Deep well turbine and
pit.

Reference point Top of casing 25.8 feet below 6" x B" across pit up to and including .March 20, 1930, then top of casing

of new well drilled in same pit.

Elevation of reference point— 136.8 up to and including March 20, 1930, then 163.1.

Use— Irrigation.

Depth—rnknown.

TIbbetts & Kieffer Well No. T62&-Is identical. Kiev, of R. P., 1G2.62.

Date



244 DIVISION OF WATER RESOURCES

11-G-No. 218a. L. SILVERIA

Location and description-About 30 feet northeast of 11-O-No. 218. Deep well turbine.

Reference point—Top of casing near ground level.

Elevation of reference point— 174.5, .Oneroid by Division of Water Resources.

Use— Irrigation.

Depth—Unknown.

Remarks—This well substituted for 11-G-No. 218.

Date



SANTA CLARA INVESTIOATION 245

11-F-No. 220. ELMER BROS. NURSERY

Location and description— 175 feet north of Scntcr Road nnM i> 'i mili-.s ra^it (if north branch of Scnter Road, 300 feet west

of Coyote River. Deep well turbine.

Reference point—Lower edge of hole in ca.<sing for discharge pii)c, 1.0 foot below ground.

Elevation of reference point— 176.5, Aneroid by Division of Water Resources.

Use— Irrigation.

Depth—235 feet.

Tibbetts & Kieffer Well No. 1481-Is identical. Elcv. of R. P.. 176.33.

Date



246 DIVISIOX OF WATER RESOURCES

12-G-No. 223. CHAS. FROST

Location and description— 100 feet east of Cottle Road, one-half mile south of Monterey Road. Windmill.

Reference point—Top of casing, 22 inches above ground.

Elevation of reference point—192.0, .Oneroid by Division of Water Resources.

Use—Domestic.

Depth—90 feet.

Tibbetts & Kieffer Well No. 167fr—.\bout one-quarter mile south. Elev. of R. P., 187.73.

U. S. G. S. Well No. 1009-.\bout one-quarter mile northwest. Elev. of R. P., 183.06.

Remarks—The fluctuation of the water level in this well is unlike any other in this vicinity

Date



SANTA CLARA INVESTIOATIOX 247

11-F-No. 224a, E. C. ROBERTSON

Location and description— 1,000 feot west of Senior Road and 20 feet north of private lane meeting Senter Road 0.35 miles
from Ford Road. Deep well turbine.

Reference point -Rim of hole in side of pumphead I.O foot above ground.

Elevation of reference point— 193.0, .\neroid by Division of Water Resources.

Us» -Irrigation.

Depth—Unknown.

Remarks—This well is substituted for 11-F-No. 224.

Date



248 DIVISIOX OF WATER RESOURCES

12-G-No. 226, G. T. HELLYER

Location and description—125 feet southwest of Monterey Road and 750 feet southeast of the prolongation of Ford Road.
Deep well turbine.

Reference point—Lower edge of hole in side of head, 1.0 foot above ground.

Elevation of reference point— 195.5, Aneroid by Division of Water Resources.

Use—Irrigation.

Depth—175 feet.

Tibbetts & Kieffer Well No. 1695—About one-half mile southeast. Elcv. of R. P., 195.53.

Date



SANTA CLARA INVESTIGATION 249

12-F-No. 228, J. H. OILMAN

Location and description^50 feet north of Piercy Road and 1,690 feet along windinit road from Ford Road bridge. Dee.v

well turbine in pit.

Reference point -Top of casing 33.9 feet below three notches in well curb on north side of pit near ground level.

Elevation of reference point— 160.1, .\ncroid by Division of Water Resources.

Use Domestic and irrigation.

Depth—Unknown.

Tibbelts & Kioffor Well No. 1698-About one-quarter mile west. Elev. of R. P., 204.68.

Date



250 DIVISION OF WATER RESOURCES

12-G-No. 229. E. L. PETERSON

Location and description—60 feet west of Martin Lane and 1,980 feet south of Monterey Highway, near Pomar. Deep
well turbine.

Reference point—Top of casing 23.3 feet below three notches in north corner of curbing at ground level.

Elevation of reference point— 184.2, Aneroid by Division of Water Resources.

Use—Irrigation.

Dept»>—87 feet

TIbbetts & Kleffer Well No. 1690-About three-eighths mile southwe.st. Elev. of R. P., 204.0.

Date



SANTA CLAKA INVESTIGATION 251

13-F-No. 230, J. E. ROBERTSON

Location and description~300 feet east of .Montvrry Highway, opposite end of Fitigcrald Road. Pit, two wells and
centrifugal pump.

Reference point—Three notches in top surface of northeast side of well curb.

Elevation of reference point—221.93 by U. S. G. S.

Use— Noac.

Depth—91 feel.

Tibbefts & Kieffer Well No. 1717— Is identical. Elev. of H. P.. 220.76.

U. S. G. S. Well No. 876-Is identical.

Date



DIVISION OF WATER RESOURCES

13-F-No. 231, F. S. PIMENTAL

Location and description—2,300 feet south of Tennant Avenue and 2,200 feet east of Monterey Highway. Deep well

turbine.

Reference point—Rim of hole in flange at ground level.

Elevation of reference point—216.0, Aneroid by Division of Water Resources.

Use—Irrigation.

Depth-142 feet.

Tibbetts & Kieffer Well No. 1707—About one-quarter mile west. P^icv. of R. P., 206.35.

Remarks—Nearest log T. K. No. 1708.

Date



SANTA CLARA INVESTTOATIONT 253

13-F-No. 233. M. RIGHETTI

Location and description -850 feet ea.st of Montorcy Road near bridge across Coyote Rivrr at bend in highway, I ^^ miiea

.soiitii of rmiuir. Uocp well turbine in |>it.

Reference point—Top of casing 9.5 feet below top of 10" x 10" across pit.

Elevation of reference point—233.0, Aneroid by Division of Water Resources.

Use—Irrigation.

Depth—Unknown.

Tibbetts & Kieffer Well No. 1723—.\bout one-half mile northwest. See 13-F-No. 232.

Date



254 DIVISION OF WATER RESOURCES

14-G-No. 235. C. 0. BOCK

Location and description—50 feet west of Bailey Avenue and 125 feet south of Monterey Highway. Deep well turbine.

Reference point—Rim of hole in flange at ground level.

Elevation of reference point—257.5, Aneroid by Division of Water Resources.

Use—Domestic and irrigation.

Depth—Unknown

.

Tibbetts & Kieffer Well No. 1737—About one-quarter mile north. Elev. of R. P.. 261.12.

Date



SAXTA CLARA INVESTIGATION 255

15-G-No. 237. A. L. CHRISTOPHER

Location and description— 15U feet west of Palm Avenue and 2,000 feet south of Monterey Highway, Perry Station

Centrifugal pump and pit.

Reference point—Edge of north corner of pit curb, at ground level.

Elevation of reference point—285.5. .\neroid by Division of Water Resources.

Use—Irrigation.

DepHi— 110 feet.

TIbbetts & Kieffer Well No. 1786—About one-eighth mile southwest. Elev. of R. P., 289.56.

Date



256 DIVISIOX OF WATER RESOURCES

15-G-No. 239. POSSI & BARL0CC1 WINERY

Location and description —40 feet northwest of .Mira Monte .-Vvenue and 0.4 miles southwest of .Monterey Highway.
Deep woll turbine.

Reference point—Rim of hole in Sange, 6 inches above ground.

Elevation of reference point—308.0, .'\neroid by Division of Water Resources.

Use—Irrigation.

Depth—Unknown.

Tibbetts & Kieffer Well No. 1780—.4bout one-quarter mile southwest. Elev. of R. P., 307.06.

Remarks—Nearest logs, T. K. No. 1774 and 1776.

Date



SANTA CLARA INVESTIOATION 257

16-G-No. 241. B. FERRANTI

Location and description— 150 feet south of Burnet School Road ami O.d miles east of Monterey Road. Windmil

Reference point—Top of casing 18 inches above ground.

Elevation of reference point—373.0, Aneroid by Division of Water Resources.

Use—Domestic.

Depth 125-130 feet.

Tibbetts & Kieffer Well No. 1791—.\bout one-eighth mile northea.st. See 16-G-No. 242.

Date



258 DIVISION OF WATER RESOURCES

17-G-No. 243. JOHN GUIDO

Location and description—225 feet northwest of Cochran Road, 1,300 feet northeast of Monterey Road.
turbine.

Reference point—Rim of hole in flange at ground level.

Elevation of reference point—359.0, Aneroid by Division of Water Resources.

Use—Irrigation.

Depth 180 feet.

Tibbetts & Kieffer Well No. 1793—About three-eighths mile northwest. Elev. of R. P., 345.96.

Remarks—Log available for T. K. No. 1793.

Deep well

Date



SANTA CLARA IN\T:STIflATION' 2:^9

17-G-No. 245. COUNTY OF SANTA CLARA

Location and description—20 feet south of center line of Cochran Road and 1.6 miles east of Monterey Road. Windmill.

Reference point— Top of casing 18 inches above ground.

Elevation of reference point—399.5, .\ncroid by Division of Water Resources.

Use Itoad sprinkling.

Depth 36-3S foot.

Tibbetts & Kiefler Well No. 1802— .\bout three-eighths mile northeast. Elev. of R. P., 405.28.

Date



260 DIVISION OF WATER RESOURCES

7-l-No. 247. W. E. BUCKNALL

Location and description—675 feet north of Bucl^nall Road and 0.5 miles east of Quito Road, Fig Tree Tea Room. Deep
well turbine.

Reference point—Rim of bole in side of bead, 6 inches above ground.

Elevation of reference point—244.0, Aneroid by Division of Water Resources.

Use—Domestic and irrigation.

Depth—400 feet.

TIbbetts & Kleffer Well No. 613—About one-half mile south. See 7-I-No. 101.

Date



i\

S.WTA CI.M.'A IWHSTIGATION 201

2-H-No. 249. LOS ALTOS WATER COMPANY

Location and description—50 feet northea.-it of First Street and Salt feet iiortliwe.st of Kl Monte Avenue, I.os Altos, We'l

No. 3. Peep well turbine.

Reference point—Concrete floor of pit, 10 feet below ground and 1.0 foot above top of casing.

Elevation of reference point—209.0, Aneroid by Division of Water Resources.

Use— Domestic.

Depth- 300 feet.

TIbbetts & Kieffer Well No. 196 -About five-eighths mile northeast. See 2-H-No. 3.

Date



262 DR^ISION OF WATER RESOURCES

No. 251, WAl QUONG WONG

Location and description—500 feet northwest of Embarcadero, 900 feet northeast of first bend in Embarcadero northeast
of Palo .-Vlto. Open casing.

Reference point—Top of casing at ground level.

Elevation of reference point—8.0, Aneroid by Division of Water Resources.

Use—None.

Depth—Unknown

.

Date



SANTA ri>ARA INVESTIGATION 263

2-G-No. 254. J. F. GOMEZ

Location and description—5 feet northeast of Southern Pacific right of way and 800 feet southeast of Rengstorff ( Pastoria)

Road at Castro Station. Deep well turbine.

Reference point-Rim of hole in flange 2.0 feet above ground.

Elevation of reference point-59.0, .\ncroid by Divi.sion of Water Resources.

Use Domestic and irrigation.

Depth -208 feet.

Tibbetts & Kieffer Well No. 164—About five-eighths mile northwest. See 1-G-No. 1.

Date



264 DIVISION OF WATER RESOURCES

4-H-No. 236. J. CHARLES KIRCHER

Location and description—75 feet south of Freaiont Avenue and 50 feet west of Stevens Creek.

Reference point—Top of casing, 1.0 foot above ground.

Elevation of reference point—210, by U. S. G. S.

Use—Domestic and irrigation.

Deptfv—500 feet.

Remarks—This record up to and including November 1, 1931, is supplied by W. B. McMillan of Palo .\lto.

Date

1919-
Feb. 3.

April 5.

Nov. 30-

Dec. 11.

1920—
Jan. 4-

Feb. 1

.

Mar. 2.

Mar. 20.

Mar. 28.
.Vpril 5-

AprilU.
.Vpril 26-
Mav 7.

.May 14.

.Mav 23.
May 28.
June 6-

June 23.

June 28.
July 3.
Julv 18.

July 25.

\ug. 10.

Aug. 22.
Sept. 23.

Oct. 18.

Nov. 18.

Dec. 4.

1921—
Jan. 1.

Jan. 17.

Jan. 28.
Feb. 4.

Feb. 13.

Feb. 20.
Feb. 27
.Mar. 6

Mar. 19-

April 3.

April 10.

April 16.

May 5.

June 5.

June 20.
July 10.

July 23.
Aug. 5.

Sept. 14.

Oct. 1.

Oct. 16.

Oct. 24.
Nov. 6.

Nov. 27.
Dec. 10.

Dec. 28.

Dist. R. P.

to water
surface, feet

142

133
145.2
145.5

145 6

145.0
14y 5

150.0
150.5
152
152,0
154.0
155 2

155.5
156.3
156.8
157 7

160.0
159.0
159
159.7
159.8
159
158 8

158.4
158.8
159.0
157.7

157.0
156 2

155.5
154 5
152 3

150 5

148 5

146.5
142.4
139.2
138 5

137 8

143 7

150 5

150
151 3

152
154

155

156 2

155 5

156.5
156

156
156.0
157

Date

1922—
Jan. 23..
Feb. 1..

Feb. 10..

Feb. 19..

Feb. 28-

Mar. 12..

Mar. 20
Mar. 30
April 4--

.\pril 9.-

.-Vpril 15..

April 17..

.May 1 -

May 17.-

May 30..
June 2

June 12

June 25 .

.

July 5--
July 29..
Oct. 29
Nov. 6

1923—
Jan. 2..
Jan. 20.-
Feb. 6-
Feb. 17-
Mar. 4..

Mar. 11

.Mar. 18

Mar. 19

.\pril 15

.\pril22

-May 13

June 5-.
June 13..

June 31..
Aug. 6

Sept. 1 -

Oct. 15..

Nov. 4

Nov. IS

Dec. 2

Dec. 24

1924—
Jan. 19

Feb. 1

.Mar. 20..
April 16..

April 19..

April 25..
May 3..
May 13..

Mav 23..
May 28..
June 8-

.

Dist.R. P.

to water
surface, feet

157.0
157
154 5

153 5

152

149 5

147.3
144.0
143 2

142

141 3

138 6

144.0
153.5
153 7

153.5
153.0
153.5
154.3
153.0
159.7
157.7

156.2
154.0
152.0
149.5
147

146
146.7
145.3
149 7

149

151

159 8

158.2

158 5

158.3
160

161.8
161 3
161

160 7

160.8

161 2

161 5

171.0
170

171

169 5
170 7

172 3

173.0
175

178.0

Date

1924—
June 19

July 1

July 14-

Julv 23

.\ug. 1

.\ug. 8

.\ug. 25

Sept. 10

Oct. 10

Nov. 11

Dec. 1

Dec. 15

Dec. 28

1925—
Jan. 15

Feb. 20
Mar. 3

Mar. 15

Mar. 25
.\pril 1

April 12

Mav 10

May 14

June 15

June 30
July 11

July 26
July 31
July 31.

.\ug. 18.

Sept. 1

Sept. 9
Oct. 4
Oct. 10

Nov. 1

Nov. 10

Dec. 10

1926—
Jan. 10

Jan. 17

Feb. 7

Feb. 9

Mar. 1

Mar.28
April 24'.

May 5

June 21

Julv 18

July 28
Aug. 5.

Sept. 7

Oct. 6
Oct. 23
Nov. 16
Nov. 26
Dec. 10

Dist. R. P.

to water
surface, feet

184

181

179

181 3

181.2

182 7

180 7

185

1S4.0
1S1.3

179.5

179

178.5

177 4

178.7
178.5

176 8

181.3

181 3

ISO

182.5
183.4
183.2

196 5
182.0

181

193

191 7

192

189 2

191 3

193

193 6

191 5

190

189

188.8

186

190 4

186 6

182 7

187 3

182

188 4

189.5

189 3

194.2

189.6
194.0
196,7
191.7
192.5
188.7
188.7



SANTA CI.AHA INVESTIGATION

4-H-No. 256. J. CHARLES KIRCHER Continiitd

26;")

Date

1027-
Jan. 1

.Jan. 18

Feb. 1

Mar. 26
.April 10

April 18

.\lav 1

May 111

Juno 4

June 23

July 1

July 22
Sept. 9
Oct. 1

Nov. 3

Nov. 25
Dec. 24

iy28—
Jan. 18

Feb. 4
.Mar. 10

Mar. 24

.\pri! .3

.April 14

May 27
June 18

July 13

.liiiv 29
A^m. 26
Uct. 26
Nov. 5
Nov. 25
V-c. 16

iy-".t—

Jan. 11

Feb. 2

Feb. 26
.Mar. 19

Mar. 26
April 18

April 28
May 10

May 19

.May 24

.May 28
June 18

June 28
Aug. 1

Aug. 4
Aug. 10

Aug. 18

.Aug. 28
Oct. 3
Nov. 3

Nov. 11

Dist. R. P.

to water
surface, feet

187.0
186
183.6
180.4
176

174

172 (i

172 4

171 5

171 4

173.0
183.2
187.5
187 4

188.2
185.5
184.0

183.2
182.7
187.0
190.5
184.0
183.1
197

195.0
194.2
196.0
195 3

189.0
196.5
194.0
192.5

191.7
191.2
193.0
194
202
208.5
206.0
210.0
213.0
218.0
220.0
215.0
217.0
209.0
211.0
215.0
211.0
212.0
214
213.5
217.0

Date

1929—
Nov. 20.

Dec. 3.

Dec. 18.

Dist. R. P.

to water
surface, feet

1930—
Jan. L.
Jan. 12.-..
Jan. 20
Feb. 1

Feb. 16-...
Mar. 6..-.
Mar. 10...
Mar. 15---.
Mar. 22-.-.
Mar. 28-.-
April28
May 4

June 17

July 6..-
July 20---.
Aug. 2--..
Sept. 20
Sept. 21---.
Oct. 19....
Oct. 26....
Nov. 17..-.
Dec. 1..-.

Dec 14....

1931—
Jan. 1

Jan. 11....
Jan. 19....
Jan. 25
Feb. 1...-
Feb. 11..-.
Feb. 22....
Mar. 1....

Mar. 11..-.

Mar. 14....
Mar. 14.-..
Mar. 22..-.
Mar. 29-...
Aprill2....
Aprill8..-.
April25
May 3....
May 17-.-.
May 24-...
May 30...
June 14

June 20
Aug. 2....

Sept. 20
Nov. 1

Dec. 11....

215.0
215.2
214

210 2

210 r,

211 7

210
212
208.4
208
207
207
207
212
21

223.5
226.3
225.0
230
234.0
227.0
229.0
226.0
226.0
226.0
223.0

221.3
220.0
219.0
218.3
218.7
217.6
215.3
216
218.0
222
225.0
220.0
228.0
231
232.0
230.0
231.0
240.7
250.0
246.0
239 3

238.0
235 6

240 5

236
233.0

Date

1932—
Jan. 1

Jan. 8

Jan. 20
Feb. 2

Feb. 9

Feb. 20
Feb. 25
Mar. 6
Mar. 24

May 15

Oct. 3

Dec. 14

1933—
Jan. 1

Feb. 1

Mar. 13

Mar. 31

Dist. R.P.
to water

surface, feet

234.0
232.0
230
229.0
230.0
227.5
226.7
226.0
226.0
238.0
238.0
232.7

232.0
230.0
226.6
224.7
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PUBLICATIONS OF THE

DIVISION OF WATER RESOURCES
DEPARTMENT OF PUBLIC WORKS

STATE OF CALIFORNIA

Wlien the Depart iiioiit of riililic Works was croBtoJ In July. 1921. the Stale Water Commission was jurcecilnd

liv the Di\islon of Water UIrIiIs. ani.1 the Pepartmeiit of Kni;lneerlnK was sucieeiled l>y the IHvlblon of Knglncur

Ins and Irrlcntlon In all duties except those pertalnInK to State Arrhitect. Both the Olrlslon of Water IllRht<

and the Ulvlsiun of EnRin'.'crini; and Irrigation functioned until August. 1929, when they were consolidated to

form the Division of Water Itcsourccs.

STATE WATER COMMISSION

First Report, State Water Commission, March -4 to November 1, 1912.

Second Report, State Water Commission, Xovember 1, 1912, to April 1, 1914.

•Biennial Report, State Water Commission, March 1, 1915, to December 1, 1916.

Biennial Report, State Water Commission, December 1, 1916, to September 1, 1918.

Biennial Report, State Water Commission, September 1, 1918, to September 1, 1920.

DIVISION OF WATER RIGHTS

•Bulletin No. 1—Hydrographic Investigation of San Joaquin River, 1920-1923.

•Bulletin No. 2—Kings River Investigation, Water Master's Repoi'ts,' 1918-1923.

•Bulletin No. 3—Proceedings First Sacramento-San Joaquin River Problems Con-
ference, 1924.

•Bulletin No. 4—Proceedings Second Sacramento-San Joaquin River Problems Co!i-
ference, and Water Supervisor's Report, 1924.

•Bulletin No. 5—San Gabriel Investigation—Basic Data, 1923-1926.

Bulletin No. 6—San Gabriel Investigation—Basic Data, 1926-1928.

Bulletin No. 7—San Gabriel Investigation—Analysis and Conclusions, 1929.

•Biennial Report, Division of Water Rights, 1920-1922.

•Biennial Report, Division of Water Rights, 1922-1924.

Biennial Report, Division of ^Vater Rights, 1924-1 92U.

Biennial Report, Division of Water Riglits, 192(>-1928.

DEPARTMENT OF ENGINEERING

•Bulletin No. 1—Cooperative Irrigation Investigations in Californi.-i. 1012-1014.

•Bulletin No. 2—Irrigation Districts in California, 1887-1915.

Bulletin No. 3—Investigations of Economic Duty of Water for Alfalfa in Sacra-
mento Valley, California, 191.').

•Bulletin No. 4— Preliminary Report on Conservation and Control of Flood Waters
in Coachella Valley, California, 1917.

*1 :ull>ftiii No. 5—Report on the Utilization of Mojave River for Irrigation in Victor
Valley. California, 1918.

Bulletin No. G—California Irrigation District Laws, 1919 (now obsolete).

Bulletin No. 7—Use of water from Kings River, California, 1918.

•Bulletin No. 8—Flood Problems of the Calaveras River, 1919.

Bulletin No. 9—Water Resources of Kern River and Adjacent Streams and Their
Utilization, 1920.

•Biennial Report, Department of Engineering, 1907-1908.

•Biennial Report, Department of Engineering, 190S-1910.

•Biennial Report, Department of Engineering, 1910-1912.

•Biennial Report, Department of Engineering, 1912-1914.

•Biennial Report, Department of Engineering, 1914-1010.

•Biennial Report, Department of Engineering, 1916-1918.

*l'.iennial Report, Department of Engineering, 1918-1920.

* Reports and Bulletins out of print. These may be borrowed by your lo/>al library from the California Stale

Library at Sacramento. California.
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Including Reports of the Former Division of Engineering and Irrigation

1—California Irrigation District Laws, 1921 (now obsolete).

2—Formation of Irrigation Districts, Issuance of Bonds, etc., 1922.

3—^Water Resources of Tulare County and Their Utilization, 1922.

4—Water Resources of California, 1923.

5—Flow in California Streams, 1923.

6—Irrigation Requirements of California Lands, 1923.

7—^California Irrigation District Laws, 1923 (now obsolete).

8—Cost of Water to Irrigators in California, 1925.

9—Supplemental Report on Water Resources of California, 1925.

n No. 10—California Irrigation District Laws, 1925 (now obsolete).

11—'Ground Water Resources of Southern San Joaquin Valley, 1927.

n No. 12—Summary Report on the Water Resources of California and a Coor-
dinated Plan for Their Development, 1927.

Bulletin No. 13—The Development of the Upper Sacramento River, containing U. S.
R. S. Cooperative Report on Iron Canyon Project, 1927.

•Bulletin
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lUiIlotin No. 41—Pit River Invt-stiKation, 1933.

lUilletin No. 42—Santa Clara Investigation. 1933.

Biennial Report. Division of Engineering and Irrigation, 1920-1922.

Biennial Report, Division of Engineering and Irrigation, 1922-1924.

Biennial Report, Division of Engineering and Irrigation, 1924-1926.

Biennial Report, Division of Engineering and Irrigation, 1926-1928.

PAMPHLETS

.\ct Governing Supervision of Dams in California, witli Revised Rules and Regula-
tions, 1933.

Water Commission Act witli Amendments Thereto, 1933.

Rules, Regulations and Information Pertaining to Appropriation of Water in Cali-
fornia, 1933.

Rules and Regulations Governing tlie Determination of Rights to Use of Water in

Accordance with the Water Commission Act, 1925.

Tables of Discharge for Parshall Measuring Flumes, 1928.

General Plans, Specitications and Bills of Material for Six and Nine Inch Parshall
Measuring Flumes. 1930.

COOPERATIVE AND MISCELLANEOUS REPORTS

•Report of the Conservation Commission of California, 1912.

•Irrigation Resources of California and Their Utilization (Bui. 254, Office of Exp.
U. S. D. A.) 1913.

•Report, State Water Problems Conference, November 25, 1916.

•Report on Pit River Basin, April, 1915.

•Report on Lower Pit River Project, July, 1915.

•Report on Iron Canyon Project, 1914.

•Report on Iron Canyon Project, California, May, 1920.

•Sacramento Flood Control Project (Revised Plans), 1925.

Report of Commission Appointed to Investigate Causes Leading to the Failure of
St. Francis Dam, 1928.

Report of the California Joint Federal-State Water Resources Commission, 1930.

Conclusions and Recommendations of the Report of the California Irrigation and
Reclamation Financing and Refinancing Commission, 1930.

•Report of California Water Resources Commission to the Governor of California on
State Water Plan, 1932.

•Booklet of Information on California and the State Water Plan prepared for
United States House of Representatives' Subcommittee on Appro-
priations, 1931.

•Bulletin on Great Central Valley Project of State Water Plan of California Prepared
for United States Senate Committee on Irrigation and Reclama-
tion, 1932.

• Reports and Bulletins (Ut of print. These may be borrowed by .vour local library from the California Statf

Library at Sacramento, California.
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DECEMBER 1931 TO DECEMBER 1932
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